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Abstract: 

 In the past decade, there has been an explosion of high-content 

and high-throughput data associated with a large number of disease 

states, chemical exposures, biological species, food and nutritional 

researches. To fully interpret this information, it has become necessary 

to develop a range of software tools that will identify the potentially 

biological patterns within given sets of data, and present- it in a 
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context that is both understandable to non specialists, and searchable 

so that the data underlying the constructed networks can be reviewed 

and assessed. To this end, a number of analysis tools have been 

developed, and this paper will provide a short overview of the most 

commonly used approaches of both commercial and open access 

software suites for food and nutrition researches.   

 

Key words: Statistical Software Usages, Food and Nutrition 

Research 

 

 

Introduction 

 

Food and nutrition science is a multidisciplinary subject, 

typical curricula including chemistry, biochemistry, 

microbiology, physics, marketing, business studies as well as 

some mathematical input ( Rahman et al., 2014). The practicing 

food and nutrition scientist, whether in the laboratory, on the 

production floor or in the marketing office has the task of 

interpreting data and making important decisions on his/her 

conclusions. It is here that the subject of statistics enters. While 

many undergraduate scientists receive at least one statistics 

course the instillation of statistical appreciation may be long in 

the attainment. Indeed, the UK STEPS project (statistical 

education through problem solving) recognizes problems of 

“motivation” and “a wide spread of numerical skills” when 

teaching statistics as a support subject to non-mathematicians. 

Even later, when established in industry, some food scientists 

may be weary and reluctant about using statistics or 

attempting the statistical approach to experimentation (John, 

1995). That is why today the software is a ubiquitous and 

essential tool in the modern measurement and testing 

laboratory. This of course is said tongue in cheek but it does 

highlight an important class of problems associated with 

software viz. the difficulties that can arise when the user is able 

to modify the way in which a program operates. User 
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customization of software is an area of increasing concern in 

laboratories seeking to acquire and/or maintain accreditation to 

internationally recognized quality standards such as ISO 17025 

(formerly ISO Guide 25) or GLP/GMP (Hardcastle, 2000). 

Statistical procedures can be applied to several areas within 

food science: sensory evaluation; instrumental measures of 

quality; correlation of sensory and instrumental measures; 

chemical analysis; statistical quality control; comparison of 

nutritional effects of processing. All of the above involve 

gathering data or making measurements of some kind. Science 

is based on recording measurements and within food science 

there can be a wide range of different types. As can be seen, 

statistics deals with the “collecting, organizing and analyzing” 

of data, usually in the form of numbers as above. The particular 

feature being measured or observed is described as a variable. 

Each measurement or observation is subject to variation owing 

to one or more factors, random or otherwise, some of which 

contribute to error. Measurements can be single or replicate 

depending on the circumstances. Statistical methods can also 

be employed in the way in which the data are obtained 

(“statistical sampling”). Let us envisage a typical “data 

confrontation” situation in which the scientist finds her/himself 

– the data may be in a report or publication or may have been 

generated by the scientist. The problem is one of deciding 

several things: What do these data mean? Are the data valid? 

Are they convincing enough to progress on to more work? To 

provide answers to these questions, and to aid statistical 

appreciation, a step-wise approach is recommended (John, 

1995). Along with the wide application of various automated 

analytical instrument in the medical professional field and the 

widespread penetration of electronic computer technology to the 

medical department, the food nutritional statistical and 

analysis has entered into a new era with the main feature of 

automation, information and network. Although the statistical 

and analysis automation of medical nutrition is only a dream at 
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present, the nutritional statistical and analysis system 

(referred to as NSAS, the same as below) composed by the 

network and information  computer system has entered into a 

booming period and  the arrival of computer statistical analysis 

instead of the computer   has   become   an    indisputable    fact  

(Hardcastle, 2000). The computer automation statistical 

analysis system can deal with the rapid-growth statistical data, 

it can fully play the advantages of high-speed computing 

calculation and accurate statistical data, ease the contradiction 

between the high speed determined by the automatic test 

instrument and computer system and manual report result and 

the low efficiency, thus making a great contribution to provide a 

large amount of data for the nutrition statistical analysis. 

Recently, some companies have begun to develop some systems 

as NSAS. 

Currently, the statistical analysis of scientific data is 

basically dependent on the computer, the reform of such kind of 

data processing means quietly rose at the late eighties in the 

country and there are various statistical analysis software’s 

and procedures compiled by each research unit. As times go on, 

the majority of statistical software’s are gradually eliminated 

due to the backward algorithm, poor data format specification, 

disorder  output  format and lack of integrity (Margolis et al., 

2011).  In recent days, large-scale statistical analysis systems 

or software’s are accepted by the majority of research workers, 

especially the researchers in the statistical community, such as 

SAS, SPSS, BMDP, GLIM, STATA and EGRET. However, this 

software’s are some common statistical analysis software’s, 

which cannot be well adapted by the professional statistical 

analysis format in food industry (Church and Krines, 

2008).Therefore, the set of nutrition statistical analysis 

software was developed. Although there are many aspects in 

the system to be improved, it is hoped that the system can 

explore a new path for the development of medical field 

informatization (Koroušic et al., 2013 ; Pereira et al., 2009).  
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Function of Food and Nutrition Statistical and Analysis 

System:  

 

Data acquisition collects the individual’s (needing to investigate 

the nutrition status) food intake amount within a certain time 

and type-in the collected data into the database. Vladislav  et 

al. (2011) shows the section requires the people to participate 

and the system needs to provide the entry personnel operation 

interface. Data query The material needed to be queried in the 

section can be divided into three categories: the first one is 

providing the enter data for the professional to review  and  

audit  the  reasonableness  of each group of  data; the second 

one is querying the nutrition composition content in each food; 

the third one is querying the result after the software statistical 

analysis for the expert to offer the reasonable evaluation on the 

nutrition health condition of test subject (Ouyang, 2013). 

Nutritional data calculation is the fundamental basis for the 

nutrition expert to evaluate the nutrition status, the function 

requires calculating the entry original data according to the 

professional formula on the nutrition, obtaining the classified 

intake amount of each nutrition element and providing the 

various display modes and printing function. Data analysis is 

an important function in the software. After obtaining the 

calculation result, the calculation result shall be saved in the 

database for spare. With the contrast with the standard data, it 

can obtain the result, analyze different nutrition status from 

different result and it shall visually display in the forms of 

chart and text. 

 

System module design:   

The system adopts the modular design program and it can be 

mainly divided into two modules of maintenance system and 

using system. Each  independent part is controlled by the 
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master module, wherein, the module in the using system 

mainly includes the nutrition calculator, dietary nutrition 

evaluation and healthy weight scale (Fig. 1).  

 

 
Fig 1.  System data flow diagram (general) 

 

Nutrition calculator is the basic calculation statistical 

tool in the system. It can calculate the contained nutrition 

component in these foods through the food intake amount 

within a certain time and store the calculation result in the 

database and conduct the statistical analysis on the stored 

data. The calculated data includes the energy, protein, fat, 

carbohydrate, dietary fiber and various vitamins, trace 

elements and others in total of 28 (Peilong et al., 2013). For 

example, if we want to analyze the nutrition status of the 

sampling population in a region, firstly input the intake food 

variety and amount within a certain time and the system can 

automatically calculate the nutrients content according to the 

input and make the basic evaluation on the overall nutrition 

condition and conduct the statistical operations of sum, 

average, variance, chi-square test through NSAS statistical 

function according to the demand. The system gives full play to 

the advantages of high calculating speed and high calculation 

accuracy, thus simplifying the work of nutrition researcher.  

Dietary nutrition assessment module is used to 

analyze and evaluate different respondents’ nutrition status. In 
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the module, the database is classified according to the 

investigation group class and meal species. When applying, it 

can find the corresponding nutrition component and content 

according to the specific group, time, intake food class and 

amount and conduct the statistical analysis. The operator shall 

firstly select which special group the respondent belongs to, 

such as infant, children, pregnant women, nursing mother, 

adult and people with illness, then input the respondent’s age, 

gender, height, weight and physical type and other basic 

conditions and the intake food class and amount within a 

certain time, the analysis system will calculate  the 

corresponding nutrition component class and intake amount 

according to the input condition and make contrast with the 

national formulated standard intake amount and further make 

the reasonable evaluation on the respondent’s nutrition 

condition. In addition to be used for the nutrition assessment on 

the patient in the hospital, the module can be used for the 

healthy person to make the nutrition assessment, such as 

infant and children, thus providing the objective basis for the 

dietitian and professional as the reference for the nutrition 

counseling guidance and treatment to help the respondent 

establish healthy diet structure and good eating habit.  

Healthy weight scale is a module to propose different 

nutrition improvement program according to different people’s 

physical conditions by use of computer’s artificial intelligence 

technique. 

According to the inputted height, weight and other 

physiological conditions, it can make the analysis, judge the 

nutrition status and offer the improvement program. The 

module also has the nutrition catering function and the 

dietician can scientifically cater for the patient with the 

function. According to patient’s nutrition status, the system will 

firstly analyze the needed nutrition component, offer the 

corresponding food variety table, then the dietician selects the 

food in the table, the system will conduct the real-time 
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calculation on the difference between the intake  amount  of  

nutrition component and needed nutrition component, then the 

dietician can formulate a reasonable diet for patient through 

increasing or decreasing the food variety or intake amount 

according to the difference. It can not only be used for the 

hospital to cater for the patient, but also in the school, 

restaurant, hotel and other catering industries. 

 

System Test and Experiment 

 

The system function test adopts the remote access service 

procedure; user can open the browser at any computer 

accessible to the Internet and log in to the system. It tests a 

day’s recipe for a 30-year-old female. The tester’s physical 

condition is as follows: height, 165 cm; weight: 53 kg; engage in 

the light physical labor; Data entry date: 2013-8-17. A day’s 

recipe for the tester can be seen in Table 1. After the analysis of 

the software, the obtained results can be shown in Fig. 2. The 

excessive nutrients are displayed in red, the normal in green 

and those below the standard in black. After the hand 

computation for 3 times, the obtained value in the software is in 

consistent with the calculation result (Du  and  Yun, 2013). 
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Fig 2. Tester’s nutrition status assessment result 

 

Table 1 : Foods amounts taken in by a tester for one day 
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SAS: 

SAS (Statistical Analysis System) is a software suite developed 

by SAS Institute for advanced analytics, business intelligence, 

data management, and predictive analytics. It is the largest 

market-share holder for advanced analytics. SAS was developed 

at North Carolina State University from 1966 until 1976, when 

SAS Institute was incorporated. SAS was further developed in 

the 1980s and 1990s with the addition of new statistical 

procedures, additional components and the introduction 

of JMP. A point-and-click interface was added in version 9 in 

2004. A social media analytics product was added in 2010. SAS 

is a software suite that can mine, alter, manage and retrieve 

data from a variety of sources and perform statistical analysis 

on it. SAS provides a graphical point-and-click user interface 

for non-technical users and more advanced options through 

the SAS programming language. SAS programs have a DATA 

step, which retrieves and manipulates data, usually creating a 

SAS data set, and a PROC step, which analyzes the data.  Each 

step consists of a series of statements. The DATA step has 

executable statements that result in the software taking an 

action, and declarative statements that provide instructions to 

read a data set or alter the data's appearance. The DATA step 

has two phases, compilation and execution. In the compilation 

phase, declarative statements are processed and syntax errors 

are identified. Afterwards, the execution phase processes each 

http://en.wikipedia.org/wiki/SAS_Institute
http://en.wikipedia.org/wiki/Business_intelligence
http://en.wikipedia.org/wiki/Data_management
http://en.wikipedia.org/wiki/Predictive_analytics
http://en.wikipedia.org/wiki/North_Carolina_State_University
http://en.wikipedia.org/wiki/JMP_(statistical_software)
http://en.wikipedia.org/wiki/SAS_programming_language
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executable statement sequentially. Data sets are organized into 

tables with rows called "observations" and columns called 

"variables". Additionally, each piece of data has a descriptor 

and a value.  

The PROC step consists of PROC statements that call 

upon named procedures. Procedures perform analysis and 

reporting on data sets to produce statistics, analyses and 

graphics. There are more than 300 procedures and each one 

contains a substantial body of programming and statistical 

work.[2] PROC statements can also display results, sort data or 

perform other operations. SAS Macros are pieces of code or 

variables that are coded once and referenced to perform 

repetitive tasks.  

SAS data can be published in HTML, PDF, Excel and 

other formats using the Output Delivery System, which was 

first introduced in 2007.[7] The SAS Enterprise Guide is SAS' 

point-and-click interface. It generates code to manipulate data 

or perform analysis automatically and does not require SAS 

programming experience to use (Encyclopedia, 2010; SAS, 2010; 

Lora et al., 2012; Arthur Li. 2013; Buck, 2013). 

The SAS software suite has more than 200 components. 

Some of the SAS components include:  

 Base SAS - Basic procedures and data management 

 SAS/STAT - Statistical analysis 

 SAS/GRAPH - Graphics and presentation 

 SAS/OR - Operations research 

 SAS/ETS - Econometrics and Time Series Analysis 

 SAS/IML - Interactive matrix language 

 SAS/AF - Applications facility 

 SAS/QC - Quality control 

 SAS/INSIGHT - Data mining 

 SAS/PH - Clinical trial analysis 

 Enterprise Miner - data mining 

 

Online Resources:  

http://en.wikipedia.org/wiki/SAS_(software)#cite_note-court-2
http://en.wikipedia.org/wiki/SAS_(software)#cite_note-7
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Online help: Type help in the SAS display manager input 

windows; Sample Programs, distributed with SAS on all 

platforms. 

SAS Institute Home Page: http://www.sas.com; SAS 

Institute Technical Support: http://support.sas.com/resources/; 

Searchable index to SAS-L, the SAS mailing list: 

http://www.listserv.uga.edu/archives/sas-l.html; Usenet 

Newsgroup (equivalent to SAS-L): comp.soft-sys.sas; Michael 

Friendly’s Guide to SAS Resources on the Internet   

http://www.math.yorku.ca/SCS/StatResource.html#SAS; Brian 

Yandell’s Introduction to SAS: 

http://www.stat.wisc.edu/~yandell/software/sas/intro.html 

Resources: Introductory Books; Mastering the SAS 

System, 2nd Edition, by Jay A. Jaffe, Van Nostrand Reinhold, 

Quick Start to Data Analysis with SAS, by Frank C. DiIorio 

and Kenneth A. Hardy, Duxbury Press.; How SAS works: a 

comprehensive introduction to the SAS System, by P.A. 

Herzberg, Springer Verlag; Applied statistics and the SAS 

programming language, by R.P Cody, North-Holland, New 

York. The bulk of SAS documentation is available online, at 

http://support.sas.com/documentation/onlinedoc/index.html. A 

catalog of printed documentation available from SAS can be 

found at http://support.sas.com/publishing/index.html (Phil, 

1995) 

 

SPSS: 

"SPSS is a comprehensive system for analyzing data. SPSS can 

take data from almost any type of file and use them to generate 

tabulated reports, charts, and plots of distributions and trends, 

descriptive statistics, and complex statistical analysis." See 

www.spss.com for more information. SPSS is the acronym of 

Statistical Package for the Social Science. SPSS is one of the 

most popular statistical packages which can perform highly 

complex data manipulation and analysis with simple 

instructions. It is designed for both interactive and non-

http://www.sas.com/
http://support.sas.com/resources/
http://www.listserv.uga.edu/archives/sas-l.html
http://www.math.yorku.ca/SCS/StatResource.html#SAS
http://www.stat.wisc.edu/~yandell/software/sas/intro.html
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interactive (batch) uses. SPSS Program Functionality: Breadth 

of functionality: Good SPSS has scores of statistical and 

mathematical functions, scores statistical procedures, and a 

very flexible data handling capability. It can read data in 

almost any format (e.g., numeric, alphanumeric, binary, dollar, 

date, time formats), and version 6 onwards can read files 

created using spread sheet/data base software. It also has 

excellent data manipulation utilities. The following is a brief 

overview of some of the functionalities of SPSS: 

- 

Graphics and graphical interface (Argyrous and Levesque, 

2007; SPSS, 2006). 

 

BMDP: 

BMDP is a statistical package developed in 1965 at UCLA. 

Based on the older BIMED program, developed in 1960 for 

biomedical applications, it used keyword parameters in the 

input instead of fixed-format cards, so the letter P was added to 

the letters BMD, although the name was later defined as being 

an abbreviation for Biomedical Package. BMDP was originally 

distributed for free. It is now offered by Statistical Solutions 

(Jan, 2009). 

 

GLIM: 

GLIM (an acronym for Generalized Linear Interactive 

Modelling) is a statistical software program for 

fitting generalized linear models (GLMs). It was developed by 

http://en.wikipedia.org/wiki/Acronym
http://en.wikipedia.org/wiki/Statistical_software
http://en.wikipedia.org/wiki/Generalized_linear_models
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the Royal Statistical Society's Working Party on Statistical 

Computing (later renamed the GLIM Working Party), chaired 

initially by  Nelder(1975). It was first released in 1974 with the 

last major release, GLIM4, in 1993. GLIM was distributed by 

the Numerical Algorithms Group (NAG). GLIM was notable for 

being the first package capable of fitting a wide range 

of generalized linear models in a unified framework, and for 

encouraging an interactive, iterative approach to statistical 

modelling. GLIM used a command-line interface and allowed 

users to define their own macros. Many articles in academic 

journals were written about the use of GLIM. GLIM was 

reviewed in The American Statistician in 1994, along with other 

software for fitting generalized linear models. The GLIMPSE 

system was later developed to provide a knowledge based front-

end for GLIM.[21-27] ( RSS, 2007; Francis et al., 1993, GLIM, 

2010; Aitkin et al., 1989; Wacholder, 1988; Wolstenholme, 1988) 

 

STATA: 

STATA, like SPSS (Statistical Package for Social Science), is a 

general purpose statistical software package. It is command-

based software, and is available for Windows, Macintosh, and 

Linux systems. Stata provides a highly flexible interactive 

mode that makes it easier for beginners to learn and use. Stata 

also supports features for programming and matrix 

manipulation. 

Stata provides a broad range of analyses, including: 

Descriptive Statistics, Regression models, ANOVA (analysis of 

variance), Categorical and limited dependent models (e.g., logit 

and probit), Panel data models, Nonparametric methods, 

Multivariate methods, Cluster analysis, Survival analysis, 

Time series analysis. 

Advantages: 

1) Intuitive data management capabilities. The creation of 

variables and sub-setting data is simple and 

straightforward.  

http://en.wikipedia.org/wiki/Royal_Statistical_Society
http://en.wikipedia.org/wiki/Statistical_computing
http://en.wikipedia.org/wiki/Statistical_computing
http://en.wikipedia.org/wiki/John_Nelder
http://en.wikipedia.org/wiki/Numerical_Algorithms_Group
http://en.wikipedia.org/wiki/Generalized_linear_models
http://en.wikipedia.org/wiki/Command-line_interface
http://en.wikipedia.org/wiki/Macro_(computer_science)
http://en.wikipedia.org/wiki/Academic_journal
http://en.wikipedia.org/wiki/Academic_journal
http://en.wikipedia.org/wiki/The_American_Statistician
http://en.wikipedia.org/wiki/Knowledge_base
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2)  Wide variety of statistical procedure that can be 

accessed via a point-and-click method.  

3)  Syntax is provided so users can learn to code quickly.  

4)  Users can share complex coding syntax with others.  

 

Possible weaknesses: 

  1) Not always easy to handle large datasets.  

  2) Documentation can be sparse for those who want more 

detail.  

3) Complex programming can become challenging. 

(Youssef Zaghlool, 2012) 

 

EGRET: 

EGRET was originally developed at the School of Public Health 

of University of Washington USA (Mauritsen, 1984). Designed 

for analysing data from Biomedical and Epidemiology studies, 

EGRET stands for Epidemiological GRaphics Estimation 

Testing. It fits generalised linear models with and without 

random effects and survival models. It concentrates on models 

for categorical data collected from Epidemiology and Biomedical 

studies including cohort data, cross-sectional data, case-control 

data, clinical trial data and survival data. It is widely used by 

Epidemiologists and Biostatisticians. EGRET for Windows was 

developed based from an early MS-DOS platform. Released in 

1999, the current Window version was developed by a team in 

CYTEL Software Corporation of Cambridge, MA in the USA.   

A comprehensive set of models: Many not available elsewhere: 

 Contingency Tables 

 Logistic Regression 

 Conditional Logistic Regression 

 Logistic Regression with Random Effects 

 Beta-Binomial Regression 

 Poisson Regression 

 Weibull Regression Exponential Regression 

 Cox Proportional Hazards Regression 
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 Cox Regression with Time-Dependent Covariates 

 Kaplan-Meier Analysis and Plots 

 Extensive Post-Fit Analysis with Plots, Including Delta-

Betas and Hazard Functions 

 

SiZ 2.0 

It is fully validated trial design and simulation package that 

also analyzes study data. Affordable and easy to learn, SiZ 

streamlines fixed sample size study planning with more built-in 

capabilities than any other software. 

SiZ is Cytels fully referenced, easily learned design and 

analysis software for fixed sample size clinical studies 

featuring: 

 A wide array of validated methods in the standard 

Architect interface, fast for even for first-time users 

 A fast trial simulation engine to rapidly and accurately 

compare designs 

 A range of tables, graphs and plots to easily share 

designs amongst planning team members 

 The only trial software that also analyzes data - no more 

switching applications for data analysis 

 

ToxTools 

ToxTools is a complete solution for modeling and testing data 

from dose-response studies, and for estimating Benchmark 

Dose Levels (BMDs). The package provides modern, 

sophisticated modeling and estimation algorithms for fitting 

dose response data as part of a state-of-the-art suite of 

graphical and numeric analysis tools for toxicological risk 

assessment. 

With ToxTools, you can choose from a variety of 

standard dose response model forms for binary and continuous 

responses. Unique to ToxTools are models for multivariate 

arrays of mixed discrete/continuous end-points, as well as the 

ability to accommodate correlated data such as that arising in 
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studies of litters or clusters. Quantitative risk estimation based 

on the popular Benchmark Dose methodology is easily achieved 

from any of the available dose response models, including 

recent methodological advances for defining risk from multiple 

outcomes. In addition to classical procedures for conducting 

group comparisons and tests of trend, the software incorporates 

new methodology for exact trend tests that apply in cases where 

sample sizes are small. ToxTools incorporates these features in 

an intuitive, friendly Windows environment that was 

specifically designed for flexibility and "what if" calculations. It 

is very easy to conduct multiple analyses at both the modeling 

and risk estimation stages in order to compare/contrast results. 

And like all of Cytels products, the package attains the highest 

quality of commercial standards for reliability, documentation 

and customer support.  

 

Pathway Analysis Software: 

 

Pathway Identification   

DAVID (Database for Annotation, Visualization and 

Integration Discovery4) is a web based software suite designed 

to categorize complex, high content, genomic and proteomic 

data sets (Huang et al., 2009; Shannon et al., 2003). It 

comprises a set of functional annotation tools allowing 

scientists to examine biological meaning behind large list of 

genes, with common outputs from DAVID including 

identification of over-represented biological pathways; 

visualisation of gene lists overlaid onto BioCarta and KEGG 

pathway maps; identification of interacting proteins; identify 

gene-disease associations.   

An advantage of DAVID is its open-source nature and 

relative rapidity of use. However, this advantage is offset to 

some degree by the less intuitive output presented by the 

programme when compared to pathway visualisation tools such 

as Cytoscape and Ingenuity Pathway Analysis. This concern 
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has been mitigated slightly by the recent publication of a full 

protocol for use of the software suite (Shannon et al., 2003), 

although it should still be viewed as a potential limitation for 

ease of use by the non-specialist.  

 

Pathway Visualisation   

 

Cytoscape   

Cytoscape5 is the leading open source software project for 

integrating biomolecular interaction networks with high-

throughput expression data (Cline et al., 2007;  Rocke et al., 

2009). It uses a graphical front end to allow the visualisation of 

networks in a cellular context, incorporating expression data 

from microarray experiments and allowing linkage to online 

databases such as  PubMed. The strongest attribute of 

Cytoscape is its ability to produce publication quality networks 

from experimental data, allowing users to visualize not only 

how different transcripts/proteins links together to form a 

biological network, but also how the expression levels of these 

components alter under different experimental conditions 

through the overlay of single-source array datasets. Such an 

approach allows both a visual and statistical identification of 

pathways/networks likely to be impacted by, for example, 

chemical exposure (Fukushima et al., 2006). Finally, interactive 

text-mining of databases such as PubMed can be used to 

annotate and expand networks using published literature.   

 

Ingenuity Pathway Analysis   

Ingenuity Pathway Analysis6 is the leading commercial 

software suite for integrating biomolecular interaction 

networks with high-throughput expression data. It has been 

used for a large number of analysis’, including liver (Lambert et 

al., 2009; Gerecke et al., 2009), dermal (Abdel-Aziz et al., 2008) 

, lung (Naito et al., 2007)  and gastric mucosal (Sharma et al. 

2009) toxicity. In addition, biological models of disease states 
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(Gunawardana et al., 2009) and biomarker identification 

(Committee on toxicity, 2009) have also been investigated using 

Ingenuity Pathway Analysis Software.  As with Cytoscape, the 

base output of Ingenuity is a generated pathway showing 

potential network interactions, which is overlayed with links to 

all datasets/databases used to generate the network. 

Importantly, multiple datasets can be analysed at one time, for 

example transcript and proteomic data, increasing the 

robustness of any conclusions drawn. An additional potential 

benefit of Ingenuity Pathway Analysis over Cytoscape is the 

ability to search for potential biomarkers within a generated 

network. However, it should be noted that this, relatively new, 

feature has not been sufficiently tested to determine how 

successful it is at selecting robust biomarkers.   

 

MATLAB and Simulink 

MATLAB comes from “matrix laboratory” is a multi-

paradigm numerical computing environment and fourth-

generation programming language. Developed by MathWorks, 

MATLAB allows matrix manipulations, plotting 

of functions and data, implementation of algorithms, creation 

of user interfaces, and interfacing with programs written in 

other languages, including C, C++, Java, and Fortran. 

Researchers at biotech and pharmaceutical companies 

use MathWorks products to perform data analysis and 

modeling throughout drug discovery, development, clinical 

trials, and manufacturing. MathWorks software provides a 

flexible, integrated environment spanning application areas 

that include: Pharmacokinetic and pharmacodynamic (PK/PD) 

modeling, Biological image processing, Biostatistics, 

Bioinformatics, Biochemical modeling and systems biology, 

Process analytical technology (PAT), Pharmaceutical 

researchers at any level of programming expertise can perform 

analysis, visualization, and modeling through both graphical 

http://en.wikipedia.org/wiki/Multi-paradigm_programming_language
http://en.wikipedia.org/wiki/Multi-paradigm_programming_language
http://en.wikipedia.org/wiki/Numerical_analysis
http://en.wikipedia.org/wiki/Fourth-generation_programming_language
http://en.wikipedia.org/wiki/Fourth-generation_programming_language
http://en.wikipedia.org/wiki/MathWorks
http://en.wikipedia.org/wiki/Matrix_(mathematics)
http://en.wikipedia.org/wiki/Function_(mathematics)
http://en.wikipedia.org/wiki/Algorithm
http://en.wikipedia.org/wiki/User_interface
http://en.wikipedia.org/wiki/C_(programming_language)
http://en.wikipedia.org/wiki/C%2B%2B
http://en.wikipedia.org/wiki/Java_(programming_language)
http://en.wikipedia.org/wiki/Fortran
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and command-line functionality. Scripting facilities enable 

straightforward automation of computational workflows.   

 

A) Analyze, visualize, and model biological data and 

systems 

Computational biologists use MathWorks products to 

understand and predict biological behavior using data analysis 

and mathematical modeling. MathWorks products provide a 

single, integrated environment to support pharmacokinetics 

(PK), bioinformatics, systems biology, bioimage processing, and 

biostatistics. 

MathWorks computational biology products can also be 

used to: Import, analyze, and model data, and share results, 

Automate workflow elements, Customize algorithms and tools 

critical to developing innovative methods for working with 

unexplored research areas, Leverage proven, commercially 

supported algorithms and tools etc. 

 

B) Data Analysis for Computational Biology 

By providing an integrated environment for computational 

biology, MathWorks products eliminate the need to work with 

separate, incompatible tools for import, analysis, and results 

sharing. It performs a spectrum of analyses including nonlinear 

mixed-effects, sequence, microarray, phylogenetic tree, mass 

spectrometry, and gene ontology, Import data from multiple 

sources, such as databases, file formats, or hardware, Share 

results with automatically generated HTML reports, data 

visualizations, or stand-alone tools, Parallelize data analysis to 

decrease computation time, Automate analyses to implement 

batch processing of contiguous processes, Mathematical 

Modeling for Computational Biology. 

MathWorks products provide a unified environment for 

various types of modeling, such as pharmacokinetics (PK) and 

systems biology. The integrated environment allows you to 

create and analyze a model to predict and study characteristics 

http://www.mathworks.com/products/simbiology/features.html
http://www.mathworks.com/products/simbiology/features.html
http://www.mathworks.com/products/bioinfo/features.html
http://www.mathworks.com/products/bioinfo/features.html
http://www.mathworks.com/products/bioinfo/features.html
http://www.mathworks.com/products/bioinfo/features.html
http://www.mathworks.com/products/bioinfo/features.html
http://www.mathworks.com/products/bioinfo/features.html
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of your biological system. Graphical and programmatic 

modeling tools in SimBiology enable us to analyze and visualize 

external data, identify a PK model from the PK Wizard, and fit 

your model to the external data, Implement a reaction network 

to study the dynamics of a system, Combine models such as PK 

with a biochemical network, Share results with an 

automatically generated report etc. 

 

 

Limitations of Analysis Software:  

 

Although all of the abovementioned approaches will provide a 

wealth of information, it is important to realize that a number 

of limitations exist to the analysis, all of which need to be taken 

into account when interpreting any given analysis.   

 

Database Description link 

 

Drug bang Drug Target Interactions http://www.drugbank.ca/ 

LIGAND Small Molecular Target 

Interactions 

http://ligand.info/ 

Entrez  OMIM Human Genes And Genetic 

Phenotypes 

http://ncbi.nlm.nih.gov/omim 

KEGG Kyoto Encyclopedia of Genes 

and Genomes 

http://www.genome.jp/kegg/ 

db SNP Single Nucleotide 

Polymorphism Database 

http://www.ncbi.nlm.nih.gov/ 

projects/SNP/ 

miRBase miRNA sequence  and 

targets 

http://www.mirbase.org/ 

Argonaute2 miRNA sequence  and 

targets 

http://www.ma.uni-

helberg.de/apps/zmf/argonaute/ 

UniPort Protein Sequence And 

Function 

http://www.uniprot.org/ 

HMDB Human Metabolome 

Database 

http://www.hmdb.ca/ 

IPI International Protein Index http://www.ebi.ac.uk/IPI/IPI 

help.html 

CliniclTrials.gov Clinical trial information 

over 170 countries 

http://www.clinicaltrials.gov/ 
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Bio Carta Repository  of Graphic 

respiration  of pathways 

http://www.biocarta.com/Default 

.aspx 

 

 

BIND  Biomolecular Interaction 

Network Database 

http://www.bind.ca 

MINT Molecular interaction 

Database 

http://mint.bio.uninomaz.it/mint.wel

come.do 

Entrez PubMed Published Scientific 

Literature 

http://ncbi/nlm/nih.gov/pubmed/ 

 

 

 

 

Software Source and Links: 

http://www.statease.com/dx9.html#description; 

http://catalogs.mhhe.com/mhhe/home.do; 

http://www.nmschembio.org.uk/GenericHub.aspx?m=475;  

http://www.lgcgroup.com/      etc. 

 

Conclusion:  

 

It is generally acknowledged that the most important changes 

in statistics in the last 50 years are driven by technology. More 

specifically, by the development and universal availability of 

fast computers and of devices to collect and store ever-

increasing amounts of data. Satellite remote sensing, large-

scale sensor networks, continuous environmental monitoring, 

medical imaging, micro-arrays, the various genomes, and 

computerized surveys have not just created a need for new 

statistical techniques. These new forms of massive data 

collection also require efficient implementation of these new 

techniques in software. Thus development of statistical 

software has become more and more important in the last 

decades. Large data sets also create new problems of their own. 

In the early days, in which the t-test reigned, including the 

data in a published article was easy, and reproducing the 

results of the analysis did not take much effort. In fact, it was 
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usually enough to provide the values of a small number of 

sufficient statistics. This is clearly no longer the case. Large 

data sets require a great deal of manipulation before they are 

ready for analysis, and the more complicated data analysis 

techniques often use special-purpose software and some tuning. 

This makes reproducibility a very significant problem. There is 

no science without replication, and the weakest form of 

replication is that two scientists analyzing the same data 

should arrive at the same results. It is not possible to give a 

complete overview of all available statistical software. We 

started this overview of statistical software ( food and nutrition) 

by indicating that the computer revolution has driven much of 

the recent development of statistics, by increasing the size and 

availability of data. Replacement of mainframes by minis, and 

eventually by powerful personal computers, has determined the 

directions in the development of statistical software. In more 

recent times the internet revolution has accelerated these 

trends, and is changing the way scientific knowledge, of which 

statistical software is just one example, is disseminated. Due to 

the development of applied statistics and software engineering, 

we will get easiest, multifunction operating software in food 

and nutritional science. Which will make fast our research. 
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