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Abstract—Bioinformatics is use of modern computer sciences in 
management of biological data so that gathered biological 
information can be applied extensively in biotechnology. The 
knowledge of Bioinformatics can be used for ease of access to all 
genomic and proteomic data (sequence) discovered so far and 
uploading this data to make this accessible to every individual group 
industry or company so as to increase quality and nutritional value of 
food that is to be produced. Being the important part of food research 
with its help we can predict the behavior of normal organisms or 
GMOs and products that they can produce when kept in particular 
condition in food industry (e.g. yeast) using molecular dynamic 
simulation In addition to this prediction of the amino acid sequence 
produced by specific genes can be studied so that its effect or side-
effect can be predicted and genome of crops can be altered 
accordingly by genetic engineering to produce desired product. 
Nutrient data has been created by various organizations where 
information about nutritional values of various food items has been 
uploaded and is accessible through internet. Using bioinformatics 
method is economically more effective than using lab kits. In recent 
days the algorithms for data integration and analysis have been 
developed to decrease the level of error. 
 
Keyword:- Bioinformatics Genomic Proteomic GMO Molecular 
dynamic simulation Genetic engineering food. 

1. INTRODUCTION 

Bioinformatics can be explained as the utilization of computer 
science and its resources to the biological data mainly 
concerned with data related to sequences of DNA and 
proteins. With various success stories accredited to the 
application of bioinformatics approaches It prospects to be 
beneficial in food sciences. Bioinformatics field is expanding 
at an alarming rate and becoming a very essential tool for 
research in life sciences by integrating the traditional 
techniques with massive amount of data generated from the 
fields of comparative genomics genomics and proteomics in 
food research [1]. It has made easier to evaluate allergenic 
potential of normal proteins by playing an important role in 
safety assessment of genetically modified crops because it is 
important to have safety from food allergy [2]. This technique 
help in the prediction of functionality and allergenicity of food 
products by analyzing the protein sequence of their ingredients 

[3]. In practical context comparative genomics technique of 
bioinformatics has been applied to many food related 
pathogens significantly to food and sources related to its 
production have been the center of interest of many 
sequencing and comparative genomic research projects [4]. It 
is believed that such studies can majorly play important role in 
prevention of crop related disease[5] and poisoning of food 
[6]. With this increasing the information related to the various 
processes and properties like crop improvement flavor 
formation and ripening [7 8 9 10]. 

Crops are important part of food industry so crop must be of 
good quality (i.e. high yielding and disease resistant). With the 
help of bioinformatics we can identify the genes in the 
commercially important crops using genomics and functional 
genomics it can also help in the development of transgenic 
crops and in the identification of new genes that can increase 
quality and quantity of food products produced by these crops. 
This technique can be also beneficial in development of agro-
chemicals based on the concepts of signal perception  
transduction pathways for specific targets and identification of 
compounds that can be potentially used as pesticide herbicide 
or insecticide [11]. This review will primarily be focusing on 
the advances future possibilities and role of bioinformatic 
approaches in food industry.  

2. WHY WE NEED BIOINFORMATICS FOR FOOD? 

Food plays an important role in regulating the various 
processes within the body like metabolic mental etc. However 
there is always growing admiration for the role nutrition plays 
in halting the growth of various chronic disease. Significant 
efforts are made to encourage and increase the nutritional 
potential and quality of food sources. Food science has 
developed outstandingly accepting various emanate techniques 
like “ omics” suite. Due to these diversification it has started 
to face difficulties in interpretation and amalgamation of 
various varied data types so it is important to develop and 
establish an database which can store and keep updating the 
vast amount of biological data and resources which are 
important to food sciences as well as for the nutritional 
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sciences. It is believed that the development of bioinformatics 
in food will help in providing the simple and convenient ways 
for researchers to accept a new field or discipline[12]. 

2.1. Detection of Allergen 

Due to very distinct origin of allergens they have very large 
sequence and similarity in the structure causing equivalent 
responses of IgE. It wont be unexpected that bioinformatics is 
the most necessary resource for food allergen related studies. 
Various databases which are primarily dedicated to the food 
allergen focusing on food exist such as AllerMatch[13] 
Informall  FARRP Allergen database and SDAP [14] show the 
use of bioinformatics in this area. 

Homology of prevalent bioinformatics with inclusion of 
structural bioinformatics are systematically performed to build 
up the possible allergenicity and cross reactivity of proteins 
[15]. In fact the utility of such methodologies has incited the 
WHO to incorporate sequences similarity search as a feature 
of the rules for evaluating allergenicity for food thats 
genetically modified [16]. Recently various techniques of 
bioinformatics have been utilized for allergen diagnostic 
development to predict the peanut allergy with the help of 
machine learning [17]. 

 
Fig. 1: FARRP Allergen database homepage. 

2.2. Bioinformatics in ensuring Quality taste and safety of 
food 

Bioinformatics is playing an important role in ensuring the 
quality taste flavour of the food while maintaining its safety. 
Working in relation with the molecular evolution 
bioinformatics played an essential role in study of evolution of 
receptors for taste [18].With various studies being conducted 
primarily focusing on the taste receptors with the link between 
the glucose regulation and bitter taste receptors 
established[19]. Recently electronic database was established 
which include the chemical properties of various compounds 
related to their taste and flavour [20]. Moreover study of 
genetic sequence of lactic acid bacteria played an important 
role in uncovering the formation of specific flavouring 
potential helping in giving flavour to many fermented 
foodstuffs[21]. 

Bioinformatics is growing while playing crucial importance in 
food safety and quality. Due to its potential many genomic 
sequencing projects are targeting on the food-borne 
pathogens[22]. With the development of genomic sequencing 
technologies  bioinformatics  has come up with an innovative 
way which will help in determining the source of the food-
borne illness[23]. For instance recently developed tool by the 
FDA (Food and Drug Administration) helps in detection of the 
bacterial food pathogen where as other computer based tools 
are being developed focusing on prediction of growth of 
microbes within a given food source[24]. In regards to 
ensuring food quality progress is made with the help of 
bioinformatics that allows in detection of various properties of 
food automatically. [26].   

 

Fig. 2: Applied Bioinformatics In Food[25] 

3. UNCOVER BIOACTIVE PEPTIDES 

Bioinformatics recently got to divulge in the discovery of 
bioactive peptides present within the food proteins[27 28]. 
Due to its simultaneous evaluation of different food proteins 
and the enzymes which help in the digestion of proteins i.e 
proteolytic enzymes bioinformatics can help in bringing the 
major change in bioactive peptide research.The approach 
includes the utilization of data present in various databases 
like BIOPEP[29]. The protein sequences from UniProtKB 
SwissProt and TreMBL database can be obtained for 
determining the occurring frequency of bioactive peptide crypt 
in primary structures of food proteins. The occurance 
frequency can be calculated by a/N where “a” stands for the 
no. of peptides exhibiting bioactivity of particular type present 
in sequence and “N” stands for the total no. of Amino acids 
residues present within the proteins. Bioinformatics developed 
softwares are used to generate profiles for in silico peptides 
resulted from the stimulation of proteolytic specificities of 
various enzymes[30]. Various in silico tools for proteolysis 
are:- BIOPEP ExPASY and PoPS. Ideally this process is 
meticulous and reduces the time which was required earlier to 
screen for bioactive peptides which are present in distinctive 
protein sources by utilizing a few proteases and which can 
prompt the discovery of new and credible forerunners of 
known bioactive peptides  
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4. BIOINFORMATICAL APPROACH IN CROP 
PRODUCTION 

Genetic research in plants have provided aid in increasing the 
success rate of production of genetically modified crops of 
general regard for food industry. Main objective of production 
of Genetically Modified Crops is to improve quality of raw 
materials of food supply for better processability lowering cost 
and safer food [31]. Genome sequencing projects help in 
identification of plant biosynthetic genes of health importance. 
Thus genome research can be directly implemented to increase 
the efficiency and efficacy in breeding of plants for 
improvement [32]. 

Theobroma cacao i.e. Cocoa is used as a raw material for 
almost every food product containing chocolate. It has been 
difficult in past to recognise a seed of higher quality and good 
flavor. Trees are supposed to be maintained for 3-5 years 
before seeds can be harvested. With implementation of DNA 
fingerprinting in screening of plant collection RFPL markers 
for detection of genotypic connection between breeds and 
detection and identification of more than 300 markers 
breeding programs has been extensively enhanced. The further 
availability of EST (Expressed Sequence Tags) sequences and 
genetic comparisons to other identified plants which depends 
on bioinformatics techniques will further increase the 
possibility to select desired traits in early stage of plant’s 
development on basis of genotype and phenotype [33]. 

5. BIOINFORMATICAL APPROACH IN FOOD 
PROCESSING 

Implementation of bioinformatics tool kit and intellect in food 
processing will optimise the quantitative and compositional 
parameters of traditional operations. Food products are 
processed to increase storage stability and safety. But due to 
lack of knowledge of composition and structural complexity 
of biological materials the variability of living organisms 
(generally microbes) as food process input material and 
response of these materials on processing parameters brings 
out large array of errors. With the use knowledge of organisms 
for food processing and acquired aid from bioinformatics the 
processing will become optimized with lesser chances of error 

The food processing involves integration of biological intellect 
with the knowledge of biomaterials. The traditional techniques 
of food processing involved high energy input in 
reconstruction of biomaterials of used organisms to simpler 
macrostructures forms of stable food. But in most cases 
inherent biological properties are lost in final product while 
elimination of hazardous properties of some molecules. The 
intellect build on bioinformatics illustrates characteristic 
features for complexity of biomolecules and their functions 
such knowledge paves way to circumstances that yield to 
precise and apt assessment of biomaterial properties of each of 
the molecules in complex mixtures. For example. The 
unabridged protein-protein synergy map of yeast i.e. all 

possible interactions between the 6000 proteins of yeast has 
been completed [34]. The constructional and utilitarian 
features of living organisms that are being researched and 
examined with the aid of bioinformatics will progressively 
affect the new food processes and food-products. 

6. CONCLUSION 

Bioinformatics shows the potential for diverse applications in 
food industry and offers almost unlimited scope for the 
development of new methods to implement them. The huge 
amounts of data that can be generated from the outlined 
projects which are to take place will make bioinformatics an 
important area in the food industry. Attempts are being made 
via using bioinformatics tool kit to genetically engineer 
transgenic plants to obtain healthy nutritious and beneficial 
foodstuffs and crops for public to rage for an ultimate 
breakthrough for the food industry. All the fields and arenas of 
food industry will benefit from the efficacy efficiency 
accuracy and speed that the breakthrough will provide. The 
beauty and future potential of the bioinformatics approach to 
food industry depends on the design of multiple models based 
on our increasing knowledge of genes and their functions. 
However the full commitment of this promise is yet to be 
established.  
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