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The discovery of the human gene sequence by analysis has started a new era called omics technology. Omic technologies; Nutrition offers a future in the study of the complex relationship between food and metabolism. In recent years, a wide variety of omics sub-disciplines have emerged, and each branch of science has its own specific applications. Allowing new areas of research to emerge, omics technologies include mass spectrometry and many other techniques that allow high throughput analysis.
Metabolomics and proteomics are omics technologies; they have unparalleled advantages in understanding physiological and pathological activities in food science. Metabolomics and proteomic analyses in the food industry; It is used to determine food quality, product production, traceability of food, how the processes during storage affect the structure of foods, and biomarkers that cause food allergens and the relationship of biomarkers with nutrition. Studies in this field allow detailed examination of the changes in foods thanks to the developments in the field of chromatography.  In this study, the areas of metabolomics and proteomics technologies used for foodomics and their future status are discussed.
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Introduction 
The term omics, derived from the Latin suffix -ome, means 'many' and is accepted as a broad expression of the 'whole' of the terms it represents according to the names to which it is added. For this reason, in omics technology, not only one or a few measurements can be made in the matrix examined, but many measurements can be made in the entire matrix. Omics technology was expressed by Hans Winkler in the 1900s with the word genome and emerged with the term genomics in the 1980s. Genomics technology draws attention to the study of genomes as a whole, unlike genetics, which examines genes or variants one by one. Especially in the early 2000s, it was associated with the development of various branches of science in omics technology and with these developments, it has many fields of study such as nutri-genomics, transcriptomics, proteomics, metabolomics, lipoproteinomics, immunomics. However, only genomics, nutri-genomics, transcriptomics, proteomics and metabolomics technologies are used in food science (Davies, 2010). 
Genomics, which is one of the most studied omics technologies in recent years, is a branch of science that examines the structure of DNA, which carries the genetic information of all cellular organisms, in detail. (Ordovas & Corella, 2004) Omics technologies are interconnected and follow a certain order. In this evaluation; transcriptomics, which is a continuation of genomics, is the branch of science that examines the mRNA produced in a cell in a certain time interval; Proteomics is the branch of science that examines the synthesis, structure, functions of proteins produced in a tissue, their relationships with other proteins; metabolomics, on the other hand, is defined as the branch of science that examines the profiles of metabolites produced as a result of biochemical reactions in cells (Elaine et al., 2006; Carbonaro, 2008; Kahraman & Bozkır, 2020).  While metabolomics continues to work on the cause-effect relationship, proteomics technology is result-oriented (Yılmaz & Özpınar, 2019). 
Protein: It is of Greek origin and is derived from the word proteios, which means 'in the first place', 'important', 'of primary importance'. Since proteins form the basic building blocks of the functions that occur in the organism, they have formed the basis of many research, especially omics technologies (Sevimli & Özçelik, 2013; Cristea et al., 2004). Proteome is defined as the sum of all the different proteins that the cell or organism has and expresses at a certain time and region. 'Different proteins' here also include not only peptide/polypeptide structures synthesized and encoded by genes but also the modifications and combinations that occur after synthesis. The expression 'region' also indicates the location of the same/different proteins and, the same/different cell types (Özcengiz, 2007). The term biomarker is expressed as a molecule used in the biological identification of cells, cell communities or large organisms. With the combined use of omics technologies, it is among the assumptions that new biomarkers can be discovered in food science, as well as healthier new food products can be produced by using them in R&D studies. In addition, it is stated that new biomarkers discovered as a result of recent studies can be used in the control of personalized nutrition programs used in disease types such as celiac, lactose intolerance, obesity, cardiovascular, diabetes and cancer (Cristea et al., 2004). Proteomics technology provides us with the knowledge of 'what could be' and metabolomics technology provides us with the knowledge of 'what happened in reality' (Coşkun, 2007). According to metabolomic information and food molecular content; researchers have found that more nutritious foods can be obtained with the changes that will occur as a result of food processing. In this context, the use of metabolomics techniques contributes to the development of food consumption patterns, the benefits of any diet, and the improvement of physiological responses. There are many studies on this subject in the fields of food science and nutrition, food quality and food safety, and food processing (Moco et al., 2006). For the reasons mentioned above, omics technologies; contribute to the world of science on issues related to public health in terms of nutrition, food safety and quality (Wenk, 2005).
Methods used for metabolomics and proteomic research today are mentioned below; 
 High-Pressure Liquid Chromatography (HPLC)	
· Liquid Chromatography Mass Spectrometry (LC/MS)
· Matrix Coupled Laser Desorption Ionization (MALDI)
· Gas Chromatography-Mass Spectrometry (GC/MS)
· Nuclear Magnetic Resonance (NMR)
· Electrospray Ionization Mass Spectrometry (ESI/MS)
· Time-of-Flight Mass Spectrometry (TOF/MS) 
· Mass spectrometry (MS) (Rapoport et al., 2011)

Metabolomics

Today, with the increasing awareness of consumers about healthy nutrition, their tendency to foods with more physiological and metabolic benefits has started to increase rather than meeting the basic food components needed (Sakin & Tanoğlu, 2016; Taşdemir, 2017). With the increase in the world population, various food quality and safety issues such as the emergence of new food pathogens, food adulteration, risk assessment in genetically modified foods and detection of chemical contaminants have become one of the most important issues in food analysis, attracting increasing public attention. With the increasing demand for high standards in food quality assurance, metabolomics technology has been developed to comprehensively evaluate the quality and safety aspects of foods and provide valuable insights into the quality and authenticity of food products (Garcia-Carnas et al., 2012; Garcia-Carnas et al., 2014; Aru et al., 2018; Shubo et al., 2021; Kathuria et al., 2024).
'Metabol' is a word of Greek origin that means 'to change'. '-ome' means set. The entire metabolism in a cell, organelle, or organism is referred to as metabolomics, and studies of metabolomes are referred to as metabolomics (Gibney et al., 2005). Metabolites; oligonucleotides, sugars, peptides, nucleotides, organic acids, ketones, aldehydes, amines, amino acids, lipids, steroids, alkaloids and chemical compounds such as drugs (Başaran et al., 2010). 
Metabolomics; small molecule metabolites that occur with lipids, carbohydrates, vitamins, hormones and other cell components in cells, tissues or physiological fluids within a certain period, especially MS-based; NMR is determined using high-speed and efficient technologies such as GC-MS and LC-MS (Hamad, Alma, Gulcin, Yilmaz, & Karaogul, 2017; Eyyüp Karaogul, Kirecci, & Alma, 2016; Koyuncu, Gönel, Temiz, Karaoğul, & Uyar, 2021; Nedjip & Karaogul, 2021), and expressed by measuring their quantities (Goodacre, 2005). Metabolomics offers the opportunity to examine foods in more detail. All food ingredients, natural and unnatural, are often referred to as "food metabolomes". The food metabolome provides important information for the complex interactions between nutrition and health (Rubio et al., 2012). Metabolomics technology in food safety control, foods during critical stages such as production, processing, transportation and storage; It can be contaminated with many foodborne agents such as pathogens, biotoxins, man-made physical and chemical toxic substances (pesticides and metals) and thus lead to foodborne illness or poisoning or even death (Resetar et al., 2015; Alothman et al., 2017). According to the World Health Organization, unsafe food can cause more than 200 diseases, from diarrhoea to cancer, and an estimated 600 million people die each year after consuming contaminated food, almost 11% of the world (Havelaar et al., 2015; Chen et al., 2020). Nevertheless, with the increase in the diversity of the modern food industry and the physical and chemical hazards that threaten food safety and quality, it may take weeks to detect biological and chemical pollutants in some biochemical analyzes (Resetar et al., 2015; Jadhav, 2019). Considering the shelf life of food products, metabolomics-based methods have been appropriated to identify microbial biomarkers with different levels of microbial contamination, demonstrating great potential for rapid and reliable detection of microbial contamination in the early stages (Xu et al., 2014). Jadhav (2019) used GC-MS to characterize three important foodborne pathogens (E. coli O157:H7, L. monocytogenes and S. enterica), and stated that as a result of the study, biomarkers specific to the potential pathogen were identified, giving sensitive, fast and reliable results between non-contaminated foods and contaminated foods. To determine toxicity in food, Christopher & Haselssen. (2008) used NMR technology to determine the types of aflatoxin produced by A. Flavus, A. Parasiticus, and A. Nomius, known as the three species of Aspergillus. As a result of the analysis, the selectivity and rapidity of the method were especially noted. Cevallos & Rodrick (2009) observed E. coli-contaminated spinach from freshly harvested spinach using MALDI-TOF-MS technology. Although the study does not aim to determine the exact amount of E. coli, the technique used shows us that it can detect pathogens quickly in food analysis. In general, foodborne biotoxins can be classified into two categories: (1) non-zoonotic, such as amatoxins, lectins, and phytotoxins, (2) bacterial exotoxins and endotoxins, such as mycotoxins, neurotoxins, and enterotoxins. With the development of pathogens in inadequately sterilized or contaminated foods, various toxins are secreted out of the cell and are the second cause identified as the source of foodborne illnesses or deaths (Chen et al., 2018). Metabolomics technology is used to provide the earliest stage of profiling and identification of metabolites related to microbial contamination to ensure food safety by using NMR and MS technology in combination (Castro-Puyana et al., 2017). Food adulteration is known as the production of foodstuffs or food contact substances and materials with the addition of low-quality or unauthorized food or ingredients. This situation poses a health risk to consumers by catching the quality defects of the food (Cubero – Leon et al., 2014; Kendall et al., 2018). Therefore, food originality; for the food industry and consumers, the nutritional value of food is of great importance in terms of securing the city/country of origin and production processes. However, it is often difficult to distinguish between adulterated or pure products using traditional sensory evaluation and quality indicators, such as the iodine value and saponification value of edible oils. With analytical advances, metabolomics-based approaches are expected to complement the methods required to distinguish between pure and adulterated foods, detect adulterated foods, and trace geographical origin (Hou et al., 2017).
Food analysis; It consists of determining components such as protein, fat, carbohydrate, fiber, mineral, dry matter and ash. By detecting the metabolomes that make up the food thanks to the metabolite profiles, it was determined whether the food was imitated-adulterated, and the quality of the food was determined. In one study, metabolite profiling of tomatoes and tomato juice was obtained using LC/MS and NMR devices. As a result of the analysis, more than 60 non-polar and low amounts of polyphenols were determined and used to determine the origin of the tomato. (Gibney et al., 2005) Detailed metabolite and biomarker profiles of overconsumed foods such as milk, beer, fruit juice, and grapes have been obtained (Gibney et al., 2005; Ghosh & Poisson, 2009; Singh et al., 2024). Thanks to metabolomic research, it allows the detection of imitation-adulteration by extracting special profiles of foods whose metabolite profiles cannot be determined by other traditional methods. In a study, the accuracy of the method was proven by testing the speed and sensitivity of the method using NMR technology in 92 different fruit juice varieties (59 oranges, 23 grapes, 10 mixed) (Hu et al., 2007; Almeida et al., 2006). Genetically modified foods have an important potential in many areas such as increasing the nutritional value of food, increasing food diversity in the food industry and extending the shelf life of food. For example, genetically modified seeds may require less herbicide or pesticide application, less irrigation, and may contain more of the compounds or nutrients needed by human metabolism. With the development of the systems used by genetic engineering and the combined work of other engineering units, the popularity of genetically modified products has started to increase due to the inability of the agriculture/food industry to meet the supply/demand balance of the increasing world population, the long shelf life of these products, and the belief that they have more nutritional value (Gao, 2018; Chen et al., 2018). However, the unexplored health risks of genetically modified foods cause concern for consumers (Chao & Krewski, 2008). It is not possible to evaluate these risks with traditional technologies, and it is of great importance according to the scientific world to evaluate the risk of these foods using metabolomics technologies (Shubo et al., 2021). Chang et al. (2012), in a comparison of genetically modified rice and regular rice. Using HPLC-Q-TOF-MS, they investigated the effect of genetics and environmental factors on these two samples at the metabolite level. They determined that the method they used was reliable according to the results they obtained, that tryptophan, linolenic acid, 5-hydroxy-2-octaadenoic acid levels decreased by 15%, 6% and 30%, respectively, and that the planting dates were effective in the values of these metabolites together with temperature. Food traceability is an important issue in food analysis, and is closely linked to food quality, food safety and human health and is defined as 'farm to fork' (Kaufmann, 2014). In this process, it is essential to record all critical control points with the farmer, production, processing, packaging (E. Karaogul, 2019; Karaoğul & Alma, 2019), storage, transportation and final point of sale, and it is of great importance to ensure food safety, which is the purpose of traceability (Gaulitz et al. 2018). Metabolomics technology can provide useful information about the composition, originality and processing of foods by providing information about food metabolites and their changes in these metabolites depending on the genotype of the food and the growing/production conditions (such as soil, climate, heat treatment, fermentation, storage), their effects on health, and the desired/undesirable effects during pretreatment and processing, such as the formation of new compounds formed during the process (Rubert et al.,  2015). Wishart (2008) used GC-MS and LC-MS to compare the produced whole wheat and regular pasta in terms of phytosterols, unsaturated fatty acids, amino acids, carotenoids and mineral compounds. According to the results of the analysis, although whole meal pasta is richer in terms of many components, it has been determined that more than one metabolite is transformed during pasta production under the applied processing conditions.
Metabolites found in food affect organisms through proteins and enzymes. In a study, it was observed that there was a difference in the composition of the nerve membranes compared to that of other animals, especially in animals whose diet was predominantly fatty acids. It has been observed that the difference in the composition of the membranes affects the shape, structure, size, flexibility and functions of the cells (Budak & Dönmez, 2012). Carbohydrates, fats and proteins constitute the majority of the metabolites that make up the food, but the analysis of water-insoluble lipids of this class by metabolomic techniques is called lipidomics. Lipidomics are determined in metabolomics analyses because they have different properties from lipids. Studies based on lipidomics technology, aim to develop appropriate analysis methods to monitor the inadequacy and excessive consumption of people in their diet, taking into account the ratio of omega-3 fatty acids to omega-6 fatty acids (Lindon et al., 2004). Thanks to metabolomic studies, metabolites in food components, physiological fluids and biological structures are determined quickly and with high efficiency, these metabolites are evaluated in terms of physiological, psychological, biological and gastroenterology, and the effects of nutrition programs on human metabolism are also investigated (Zhang et al., 2008). Important studies have been carried out by scientists and nutritionists to develop food products with higher nutritional value for the development of human health. In addition, personalized diet programs and food supplements such as minerals and vitamins, which are deficient in their treatments, have been recommended to individuals (Mashego et al., 2007). In recent years, the increase in obesity has been considered a serious public health problem, and the underlying problems of the disease have not been fully understood by biochemical methods. However, the identification of obesity-related biomarkers with metabolomics approaches helps to identify these mechanisms. In a study, considering obesity problems; branched-chain amino acids (BCAA) (valine, leucine, isoleucine), unesterified fatty acids, organic acids, and phospholipids have been identified as potential biomarkers using NMR technology (Ghosh & Poisson, 2009; Heuberger et al., 2010; Bayram & Gökırmaklı, 2018). Although the use of Chinese weight loss tablets, which are known to help rapid weight loss, is very common among consumers, in a study, it was determined by metabolomic studies that the aristolochic acid used in these weight loss tablets is very harmful at the gene level in the bone marrow of rats, and in another study, this acid is associated with gene mutation (Yaman, 2015).

Proteomics

Macromolecules formed by the bonding of amino acids with peptide bonds are called proteins. Each protein has its own special amino acid sequence and properties depending on this sequence. Various proteins are obtained by binding 22 different amino acids to each other differently. In order to identify the protein, it must first be removed from its environment and broken down according to its physical and chemical properties. (Peng & Gygi., 2001). Proteome refers to all proteins found in organisms or physiological fluids (Marko, 2004). Proteomics is a branch of science that has become very popular in the last 20 years, which examines the identification, identification and characterization of proteins at a certain time and region in cells, organisms and tissues, their changes, interactions with each other and their resulting breakdown products using different proteolytic separation methods. In addition, proteomics technology is also referred to as the quantitative analysis of proteins/peptides present in cells, tissues, or body fluids under variable conditions (O'Farrell, 1975). In the food industry, proteomics technology is used to determine the quality of foods, imitation-adulteration, and changes that may occur in allergens that have emerged or may occur in production, storage, transportation and R&D studies (Smith, 2009). Apart from these, the effects of the processes applied during product production and storage on the characteristics of foods are the subject of proteomic research (Han and Wang, 2008). Since proteins play a decisive role in tissue and cell structures, proteomes also interact against the effects of the internal and external environment. Thus, the changes that occur in organisms occur at the level of proteins. In addition, biomarkers used in the identification of pathogens that cause food spoilage and foodborne diseases are determined by the science of proteomics (O'Flaherty & Klaenhammer, 2011). Due to their complex structure, no analysis method identifies the proteins or peptides in the suspended samples in a single trial or determines their doses. For this reason, before the analyzes that define the proteins, fragmentation is performed using various methods, and then measurements are made by combining these methods with MS which has high sensitivity. One of the most powerful strategies of this branch of science has been the use of 2D gel electrophoresis and highly sensitive mass spectrometry technologies, which have a very high separation technique, of proteomics technology, which has been in studies for the last 20 years (Bantscheff et al., 2007).
Two methods are used to separate complex samples using proteomics technology: electrophoretic and chromatographic techniques. Proteins; it is separated into peptides and amino acids using high-performance liquid chromatography (HPLC), ion exchange chromatography (IEX), size sieving chromatography (SCX), capillary electrophoresis (CE) and nuclear magnetic resonance (NMR). The separation of protein or peptide mixtures according to physical and chemical methods is an advantage of electrophoretic and chromatographic techniques (Kiran & Osmanağaoğlu, 2013).
Studies in proteomics technologies have two main objectives. The first main purpose is to determine the proteins/peptides obtained from cells, food or physiological fluids, and the second main purpose is to determine the amounts of defined proteins/peptides. The best tool to achieve both of these goals is mass spectrometry (MS) (DeBruyne et al., 2011). In comparative proteomics technology, it is obligatory to separate the protein/peptide to be identified from other macromolecules before the determination of the proteins is made. The methods used to separate proteins are numerous. These methods are 2D gel electrophoresis, two-dimensional differential gel electrophoresis (2D DIGE), one-dimensional liquid chromatography (1D-LC) and two-dimensional liquid chromatography (2D-LC). The 2D gel electrophoresis method is one of them (Nenni et al., 2020). In separating proteins, 2D gel electrophoresis has the same basic electrophoresis technique. The first part, in which proteins are separated according to their isoelectric points (pl), isoelectric focusing (IEF), and sodium dodecyl sulfate-polyacrylamide gel electrophoresis, in which proteins/peptides are separated according to their weight, constitute the second part. Separated proteins/peptides are identified in high-tech instruments such as mass spectrometry (MS) (Issaq, 2001). In 2D gel electrophoresis, silver staining, organic or fluorescent dyes are used to make the gels more visible to make the proteins more visible. (Ong & Pandey., 2001). Ionizable tryptic peptides are analyzed using MALDI-TOF (Matrix Assisted Laser Desorption Ionization Time-of-Flight Mass Spectrometry) and peptide mass fingerprint similarity (Rabilloud, 2002). In studies in proteomics technology, MALDI-TOF is used for the identification of proteins, while two-dimensional gel electrophoresis (2-DE) is used to separate proteins. However, the disadvantage of two-dimensional gel electrophoresis; in addition to proteins/peptides that are not present in sufficient amounts in the sample, proteins with high hydrophobic, acidic or basic characteristics cannot be detected (Rabilloud et al., 2010). In the case of more sensitive detection of some proteins/peptides or if the molecular masses do not match as a result of previous detection, MS-MS (Tandem MS) is defined (Wittmann et al., 2006). Due to the complex structure of foods or the physical and chemical changes that occur during the production of foods, many problems are encountered in the detection of allergen proteins by biochemical and DNA determination methods. However, the increase in R&D studies in the food sector and the development of the techniques used, brings with it the continuity and necessity of studies on allergens. Proteomics technologies, which continue to develop over time with sensitive, fast, accurate and highly efficient technical tools, have become one of the most preferred methods in recent years due to the determination and identification of the ratios of food allergens due to the advantages they provide. Ansari et al. (2012) targeted the result of hazelnut-specific biomarker peptide sequences with LC-MS/MS and first identified 8 marker peptide sequences for Cor a 8, Cor a 9 and Cor a 11 hazelnut allergens. Later, the BLAST program was used to check the selectivity of peptides and it was reported that peptide sequences were also found in other nuts. Planque et al. (2016) aimed to detect milk, casein and whey, egg (white and yolk), soybean and peanut allergens in complex food matrices by UHPLC-MS/MS after trypsin breakdown and purification of proteins and determined the minimum detection levels of allergen proteins by selecting chocolate, ice cream, tomato sauce and biscuit matrices in the study. The detection limits of allergen proteins were expressed as 2.5 mg/kg for casein (0.5 mg/kg), whey (5 mg/kg), egg white (3.4 mg/kg), 29 egg yolks (30.8 mg/kg), soy (5 mg/kg) and peanuts. For the detection of egg, milk and peanut allergens in biscuits, egg, milk and peanut allergens by LC-MS/MS (Boo et al. (2018) examined protein/trypsin levels and different breakdown times in the range of 2-16 hours. The optimum breakdown time for all allergen peptides was determined to be 4 hours. With the use of proteomics technology in gastroenterology, proteomic profiles of microorganisms that have an important role in intestinal flora are revealed. As a result of these researches, it is estimated that the treatment of gastroenterological disorders and personalized diets can be created in the future (Han & Wang., 2008). Studies have been conducted on the human health effect of healthy nutrition for many years. Nutritional peptidomics, which is one of the sub-branches of proteomics technology, is used to enrich the content of food and to provide easier access to the basic nutrients needed by the body (Prasad et al., 1998). With the development of recombinant DNA technology, modified foods, which are popular among consumers, need to be investigated in terms of public health. With the advent of modified foods, proteomics technologies have started to gain more importance. Proteomics technology is used in this field to compare the structures of modified and natural products and to determine the side effects of unknown properties (Wimmers et al., 2010).
As a measure of meat quality, crispness, juiciness, color, and odor are related to the biological, genetic and nutritional aspects of the animal. For example, the fat content in the tissues increases the taste and structural properties of the meat. Proteomics technology plays a major role in improving meat quality by allowing the investigation of the gene that controls the accumulation of fat between tissues. (Zapata et al., 2009) In addition, crispness is affected by the reactions that occur in the cells during the transformation of muscle into meat. Although these reactions are not very understandable by analyses at the cellular level, they enable groundbreaking research to be carried out in this field by using proteomics technology (Pedreschi et al., 2010). With the help of protoemic technology, it is preferred to establish a link between important properties such as the modification of milk proteomes and their interaction with other proteins (O'Donnella et al., 2004). Especially used for fermented milk products Lactococcus lactis, Streptococcus thermophilus, Lactobacillus delbrueckii ssp. lactis, Lactobacillus acidopbilus and Propionibacterium freudenreichii This technology has been used to reveal the proteomic maps of many microorganisms. At the same time, studies have been carried out on the sensitivity of these microorganisms to the digestive system, their durability, and their adaptation to food (Roncada et al., 2012). Another area where proteomics technology is used in dairy technology is the investigation of the proteolysis mechanism that gives the cheese its specific texture and taste. Investigating the changes in casein, which is a milk protein, during maturation in different types of cheese makes important contributions to the understanding of proteomics (Manso et al., 2005). Kim et al. (2007) tried to compare the effect of Pseudomonas on proteinases and the effect of Penicillium caseicolum and P. Roqueforti on caseins. While the changes of α-casein in Gouda cheeses were examined in terms of proteomes, the relationship between rennet, plasmin and P. caseicolum in Camembert cheese was revealed. Mastitis is an important type of disease in terms of both animal and public health. By using proteomics techniques, it is aimed to investigate the source of the disease and make an early diagnosis. With the biomarkers to be obtained, the disease will be diagnosed early, so that significant benefits will be obtained in terms of animal health and milk quality by using appropriate antibiotics (Green et al., 2007). In addition, egg, which is a valuable food, is on the agenda of proteomics studies due to its nutritional aspect and allergenic effect. Apart from these issues, proteomics technology is an indispensable technique to examine how the metabolites it has during shelf-life change at the protein level and their effects on human health in terms of nutrition (Omana et al., 2011). Calvano et al. (2013) developed a novel method using proteomics technology to detect the components of powdered milk mixtures from both raw and processed milk. It is especially stated in the study that the same results can be obtained using 2-DE-based proteomic analyses, but MALDI-TOF-TOF technology is a much faster, safer and more efficient method for this process. In this research, it has been stated that peptides that define milk powder with very high sensitivity have been brought to the scientific world. In an analysis conducted with LC-MS/MS for the detection of sesame allergens in processed food products, Ma et al. (2020) performed a breakdown process using trypsin enzyme for 0.5-16 hours and compared with the areas of peptides determined as biomarkers. According to the results of the analysis, the fragmentation time was 8 to 12 hours, and after the fragmentation, the areas of the peptides were the same therefore the sample preparation time was determined as four hours. Celiac disease is known for the hypersensitivity of the organism to gluten protein, and the consumption of wheat, barley and rye proteins triggers allergenic responses in the body. The most common gluten proteins; are glutenins and gliadins. These proteins, also known as prolamins, are the main source of celiac disease. Various proteomic analyses have been developed to identify and quantify gluten proteins obtained from processed foods (Bromilow et al., 2017; Prasad et al., 1998). Many analyses have been carried out to identify and determine the gluten proteins that may be released during the processing of gluten-free foods. Akagawa et al. (2007) used two-dimensional gel electrophoresis and MALDI-TOF for the detection of gluten allergens in 3 Japanese wheat varieties. As a result of the analysis, they identified 18 wheat allergens. Proteomic technologies have been used to clarify issues such as quality safe fish production and fish welfare. In these studies, zebrafish is the species that has been determined as the target. In addition to this species, trout is also the subject of proteomics technologies (Forne et al., 2010). Listeria monocytogenes is a foodborne pathogen that causes disease in humans. It takes 4-5 days for L. monocytogenes to be detected by the traditional method. An easy and sensitive technique has been developed for the detection of L. monocytogenes directly from the medium. In the study, it was shown that L. monocytogenes in the amount of 1 cfu/ml can be detected within 30 hours via MALDI-TOF-MS (Jadhav et al., 2014). Liu et al. (2012) used 2-DE and MALDI-TOF to investigate the flavors of commercial and village chickens in breast and leg meat. 7 different proteins were found in the breast meat of two types of chickens and 9 different proteins were detected in the leg meat. Since the high protein variety in village chicken can directly affect the meat flavor, it has been suggested that proteomic studies can play an active role in determining the difference between the taste and quality of meat. A comparison was made using whey obtained from healthy cow's milk and whey obtained from cow's milk with mastitis MALDI-TOF MS and 2-DE. As a result of the study, it was observed that there was an increase in the amount of blood serum-derived proteins in mastitic whey compared to normal whey, but the concentrations of α-lactalbumin and β-lactoglobulin, which are basic whey proteins, decreased (Hogarth et al., 2004). Donkey milk and goat milk are widely used in newborn and infant nutrition because they are less allergenic and have a higher nutritional value than other types of milk. In order to determine imitation-adulteration in these sensitive diets, in a study, the results of the analysis were compared using MALDI-TOF/MS in five different milk varieties (female donkey, goat, cow, sheep and buffalo), first in pure form and then mixed with it. It has been specifically stated that this technique gives much more precise and faster results than the techniques used before (Girolamo et al., 2014). Its use as a biomarker for comparison with other genetically modified and non-modified foods is emphasized with the information obtained by identifying important allergen species and anti-nutrient proteome profiles (Natarajan et al., 2009). Studies have shown that food bioactive components are associated with genetics in the prevention of diseases. In the studies, it is aimed to prevent the formation of tumors in the organism thanks to the diet recipes prepared using proteomics technology. It is especially stated that it may be effective in modifying the steps that play a role in tumor formation by enriching the components of foods that are essential / not essential in terms of the nutritional content of the body by using various techniques (Gallardo et al., 2013). In particular, studies have shown that the consumption of foods rich in beta-carotene, vitamins C and E and fiber reduces the risk of developing some types of cancer. In addition, in vitro and in vivo systems of fish oils rich in n-3 fatty acids, it was explained that these fatty acids prevent tumor formation and cardiovascular diseases (Forne et al., 2010). The goal of food safety is to prevent foodborne diseases that may occur in consumers. Although the most important problem in protecting the safety of food is known as food poisoning due to pathogens that may develop at certain stages in the product, contamination with biological/non-biological substances, changes at the molecular level during the heat treatment phase, food allergens that are/may occur, and imitation-adulteration in foods are serious problems that threaten the safety of food (Levin, 2009). Identifying, identifying and verifying pathogens and their toxicity in foods is very important for the protection of public health. Proteomics technologies offer their analysis to the scientific world in terms of faster identification of microbial contaminants and toxins (Piras et al., 2016; Kim, 2007). When it comes to the detection of microorganisms used in various foods, two basic approaches have been designed using proteomics technologies. The first approach is to proteome profiling bacteria in specific places, times and conditions. In a study conducted for this purpose, the proteome map was defined by determining the Bifidobacterium longum NCC2705 strain as a reference and presented to the scientific world (Yuan et al., 2006). The second basic approach is based on the changes that may occur in microorganisms exposed to different environmental conditions and analysis by comparison. This is the most preferred and up-to-date approach today (Levin, 2009; Aires et al., 2010). In recent years, the stress responses of bacteria against different environmental conditions have been examined in detail under proteomics technologies, and the progress of studies has accelerated as proteomics technology continues to develop. The food industry, which needs to increase the shelf life of foods, has become increasingly popular to identify starter cultures that can provide resistance to various conditions and to understand the stress mechanisms that may occur under these conditions. For this subject, important proteomic studies are carried out, especially on species belonging to the genera Enterococcus, Lactobacillus and Lactococcus. (Serrazanetti et al., 2009; Hörmann et al., 2006; Wu et al., 2009). Bifidobacterium longum strains of human origin were compared at the proteome level and proteins involved in carbohydrate metabolism, cell wall and membrane synthesis were revealed based on strains (Aires et al., 2010). With the analyzes performed, 2-DE and MS techniques allowed the identification of the proteins involved in the adhesion of the Lb. plantarum strain and proteins that could act as biomarkers for probiotic selection were revealed (Izquerdo et al., 2009). The presence of mycotoxins in foods poses a threat to the preservation of food quality, and proteome and metabolite-based studies are carried out using proteomic techniques to detect the presence of mycotoxins. In addition to the use of proteomics technologies, immunochemical and chromatographic methods, especially the combination of LC and MS/MS, have become widespread in recent years (Capriotti et al., 2012; Seng et al., 2009). In food technology, the production, processing and observation of microbial contamination in the final product can be easily realized with the developments that have occurred.  The identification, verification and quantification of bacteria and bacteria-derived toxins in foods is important for public health.  Proteomics technologies offer more sensitive, advanced and specific methods for the identification of microbial food contaminants and toxins and the determination of sanitation procedures compared to current technologies (Levin, 2009). Listeria monocytogenes is a ubiquiter foodborne pathogen that causes foodborne illness and death in humans. Cultural identification of L. monocytogenes takes about 4-5 days. According to a study, an easy and sensitive method has been developed for the detection of L. monocytogenes directly from selective enrichment fluid. In the study, it was shown that L. monocytogenes in the amount of 1 cfu/ml can be detected within 30 hours via MALDI-TOF-MS (Jadhav et al., 2014).  
Today, proteomics technologies have become one of the most preferred methods in studies for the determination of food safety, food safety and food quality due to the preference of proteins in separation-determination analysis, mass spectrometry and many current techniques, and the advances in these techniques. Proteomic technologies are primarily used to determine food quality, as well as to analyze changes in storage, transportation conditions and allergens (Costa & Jongen, 2006). D'Alessandro & Zolla (2012) observed that there was thinning of the egg white structure after 20 days of storage at 22°C to examine both structural and protein changes of egg white with proteomic analyzes under egg storage conditions. It has been noted that there is a significant decrease in the number of proteins that determine nutritional value such as ovalbumin, clustering, ovoinhibitor and ovotransferrin during storage. It has been explained that the decrease can lead to significant changes in the pH of the egg. Eggs were stored at 4, 20 and 37 °C for 15 days in a study examining the changes in egg white proteins, it was determined that the amount of ovalbumin decreased rapidly by using 2-DE and LC-MS after high-temperature storage. In addition, ovotransferrin in determining egg quality. Findings obtained; it is important in terms of the effect of storage temperature on egg white proteins and providing a better understanding of thermally induced biochemical changes that may affect the deterioration process of the egg (Qui et al., 2012). In another proteomics study on eggs, Raikos et al. (2006) identified a large number of protein domains after 2D gel electrophoresis of a mixture of egg whites and yolks and imaged ovalbumin and conalbumin isoforms, and the presence of previously unknown FLJ 10305 and Fatso proteins was also detected and confirmed.

Future Status

Proteomic analyzes are becoming increasingly important in order to determine quantitative and qualitative biomarkers and to ensure food quality and safety. Since food quality and safety are two inseparable concepts, if an example of proteomics technology is desired, it can offer faster, more sensitive and more accurate analysis methods to determine the crispness of meat, to determine a problem caused by processing conditions or to determine the factors that may occur from environmental factors (Donna et al., 2009; Rabilloud et al., 2010). In addition, it is recommended to use techniques combined with MS for more precise study (Henzel et al., 2003). On the other hand, food safety is not only a matter of determining the content of a product but also of the degree of edibility of the product from a biochemical point of view, both from a physical, chemical and microbiological point of view (Zhang et al., 2008; Budak & Dönmez, 2012). In addition, the application of mass spectrometry (MS) to the field of microbiology and technological developments in MS devices are expected to contribute more to food safety and protection efforts. This technology also allows for much faster and more accurate identification of bacteria and other microorganisms (Zapata et al., 2009). However, as with all methods and approaches, proteomics technology has its advantages and disadvantages. The most sensitive point in these studies is that proteins have a dynamic structure. For this reason, the standardization of the sample should be done with precision in the analyzes. In addition, results may vary due to technical differences arising from different applications in different laboratories. To overcome this problem, global organizations need to do the necessary work and try to establish globally accepted standards (Seng et al., 2009).

Conclusion

Reliable control mechanisms and analysis methods are necessary for safe food production. Determining the quality of the substance and food applied to the food is possible by determining the molecular composition of the food. Today, with the combination of omics technologies and sub-branches, it has become possible to use new and high technologies in food science and analysis. In this context, bioactive nutritional components can be identified, and healthier food formulations can be developed. In addition, with many studies conducted in recent years, it is worthy to indicate that very important steps can be taken in food safety by using omics technologies. It should also be noted that proteins are essential or complementary components of foods. Protemics serve as a compass for scientists on unsolved issues by using proteins in research, which are the most dynamic structure of living things and foods. Today, thanks to proteomics and metabolomics technology, the presence, absence or modification of proteins and metabolites and hundreds of different components can be detected. Thanks to the studies to be carried out on foods using this technology, there will be important developments in the fields of food safety and public health.
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