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Abstract 

There are claims that fear towards new technology has been caused by the lack of information and education on the 
subject to the public. Modern biotechnology and its applications have been receiving the same criticism. Fear 
towards biotechnology applications such as the genetically modified (GM) food has also been linked with the failure of 
the responsible bodies in providing proper information and education on the technology application especially in explaining how 
the technology could improve human lives and listing the risks of applying them in the food industries. Thus, the focus of the 
development on new technologies such as GM Food technology should also include proper education process since only with 
proper discussion and explanation on the subject, public perceptions could be improved. In doing this, responsible bodies should 
bear in mind that information of the technology will have to be presented in a fairly and sincere manner. Lack of knowledge and 
focus on the educational process will only cause backfires and hamper the development of any technologies. Discussions on GM 
food technology have been available in hundreds of literatures in online databases. Thus, analysis of these literatures will 
definitely help improve the knowledge base and the educational process as a whole. This paper will highlight on the creation and 
analysis of annotated bibliographies of GM food-related literatures in a ten year period from 2000 until 2009. These 
bibliographies will simplify and systemize the bulk of information on modern biotechnology for quick and easy access by 
relevant stakeholders.  
© 2011 Published by Elsevier Ltd. 

Keywords:  Education; Biotechnology; Genetically Modified Food; Annotated Bibliography 

1. Introduction 

Modern technology such as biotechnology has been criticized for its application and its unknown impacts on 
human health and environment. Many claim that if we want to improve public perception towards the technology, 
information sharing process must be made properly. Lack of knowledge will only hamper biotechnology 
development and cause misperceptions on its application (Gaskell et al, 2004). The question now comes to whether 
proper information has been shared publicly with the public for them to judge based on facts and results of scientific 
experiments. Some argue that these information were not available and even if it is available, the explanations on the 
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methodology and results of the experiments on the technology were not convincing enough to make a solid 
statement whether biotechnology should be applied in the food industry or it will only bring harm to human, 
environment, and the whole ecology in the future (Pustzai et al., 2003; Gewin, 2003; Peterson et al., 2003).  
   Thus, this study is interested in analyzing available documents regarding biotechnology application especially in 
GM food technology and see how the topic has been discussed in GM food-related articles in selected journals in a 
selected period of time. By focusing on GM food issues, this study will use annotated bibliography to analyze the 
related literatures. By using annotated bibliography technique, we are making available a quick and easy access for 
relevant stakeholders to understand the issues on GM food and generally on biotechnology and decide which 
direction should be taken in developing biotechnology application in the food industry. 

2. Genetically Modified Food 

The term ‘genetically modified’ (GM) food refers to the alteration of the genetic makeup of certain food or crops 
by insertion of novel genes from other sources or deletion of existing genes. The genetically altered food or crops 
has now acquired traits and capabilities that they did not naturally have (Uzogara, 2000). For example, GM corn are 
resistant to certain herbicides and insect pests after being incorporated with a gene that code for Bacillus 
thuringiensis (Bt) toxin (Wu, 2006). 

2.1. GM food issues in the literatures 
    Biotechnology application on food industry has raised a lot of controversies and criticisms despite the idea that 
this application will help to produce better foods and even someday would solve world hunger problem (James, 
2008). Ethical issues on GM food have been discussed in hundreds of articles thus it is important for us to analyze 
these documents to see any occurring or reoccurring patterns in the discussions. By understanding this issue better, 
the government, scientists, and other responsible bodies could then decide which direction should be taken in the 
development of biotechnology industry. 

2.2. GM food risks and benefits  
According to many scientists and crop producers, there are many benefits in applying biotechnology in the food 

industry. Its benefits include the possibilities of solving the world hunger problem, introducing super food with 
added vitamins and nutrients, and improving economic growth (James, 2009). However, the production of GM 
foods and crops has raised ethical questions. Some question the possible harmful effects caused by the alteration of 
genetic makeup of natural foods and crops (König et al., 2004; Putszai et al., 2003). The opposing parties concern 
about the introduction of foreign genes which could cause allergenic reactions, toxicities, and other long term effects 
on the environment and the whole ecosystem.  

3. Methodology 

Multiple different approaches were used in identifying and collecting appropriate literature needed for this study. 
Those literatures were retrieved from selected sources/databases available online for further content analysis. The 
research began with an attempt to identify as many GM food-related articles as possible that are available from 2000 
until 2009 in existing online databases commonly used by researchers. Keywords search were done and only 
English-language research papers are retrieved from the selected databases. Below are the following steps taken in 
selecting appropriate samples for further analysis. 
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4. Selection of databases, keywords and journals 

Retrievable GM food-related research papers are easy and accessible online documents used for this research. 
First, online databases were selected. Suggestions from other experienced researchers and librarians were taken into 
account in selecting the most appropriate databases for the research. The databases selected were: ISI Web of 
Knowledge, SCOPUS, EBSCOHOST, and Science Direct. ISI Web of Knowledge was used to find high impact 
journals while other databases provided other relevant GM food-related journals to support the whole analysis.  
   When searching and identifying the journals for further content analysis, the ‘article type’ in the search options 
was set to ‘journals only’ while excluding sources from books and other supplementary non-full text articles. 
‘Genetically Modified Food’ was the first keyword used in the early search strategy and it yielded more than 10 000 
GM food/crop-related journals (period of 2000 until 2009) from those selected databases.  
   Several factors demanded that the search be modified and limited. First, the intention of this study was to focus 
more on GM food. Second, the numbers of GM food-related papers found in the databases were huge and third, it 
was  hard  to  manage such a  large  database  of  information.  A decision  was  made to  construct  a  few inclusion  and 
exclusion criteria to limit the type and number of papers to be included in this research (see next paragraph). The 
exclusion and inclusion criteria help in further limiting the numbers of literature need to be analyzed.  
   All the journals downloaded were later saved in EndNote Library software for systematic categorization and 
further content analysis. SPSS program was then used to extrapolate the data for further discussion. Later, several 
other synonymous terms and terminologies were also included in the keyword search. Terms such as Genetically 
Engineered crops, transgenic food, and Genetically Modified crops were also included in the keyword search. 
Books, book reviews, reference work, abstract were excluded from the samples since the research are only interested 
in analyzing full text journals. Journals outside the range of 2000 until 2009 were also excluded.

5. Themes and categories 

In  analyzing  hundreds  of  literature,  an  organized  and  specific  coding  protocol  has  to  be  made.  Selections  of  
relevant themes or categories were made before further reading the articles one at a time. These themes and 
subthemes were selected based on discussion with other experience researchers and also based on prior reading and 
literature reviews.  
   The first section of the coding protocol will be collecting the basic information of each article such as the name of 
database it was retrieved, year it was published, type of research, country, and number of pages.  
   In the next section, selection of themes will be used in analyzing the literatures. The themes used will cover as 
broad as possible on the issues of GM food including their risks and benefits, legal and ethical issues, controversies 
and speculations, economic effects and many more. For example, one of the themes that will be used in cataloging 
and analyzing the articles are the ‘directions’ of the article. These directions are subcategorized as negative 
(oppose), positive (support), or neutral (equal or unclear which direction). Below are the examples of ‘directions’ 
used as the categories when analyzing the literature: 

1. Positive (Supporting by mentioning its benefits) 

Better quality/taste 
Increased nutrients and yields 
Improved resistance to pests, and herbicides 
Increased productivity and feed efficiency  
Improved animal health  
Conservation of soil, water, and energy 
Better natural waste management  
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More efficient processing 
Increased food security for growing populations 

11. Negative (Opposing by mentioning its harmful effects) 

Allergens, transfer of antibiotic resistance genes 
Unknown effects  
Introduction of super-weeds 
Unintended cross-pollination 
Unknown effects on other organisms and nontarget species  
Loss or reduction of flora and fauna biodiversity 
Domination of world food production by giant companies 
Increasing dependence on industrialized nations 
Biopiracy, or foreign exploitation of natural resources  
Violation of natural organisms' intrinsic values 
Mixing genes among species 
Objections to consuming animal genes in plants 
Stress for animal 
Mixing GM crops with non-GM products 
Interests of rich countries 

111. Neutral (Equal or unclear which direction) 

No clear conclusion whether GM food will bring harms or benefits in the long run 
More assessments should be made on GM foods in the future 
Arguments from the opposing and supporting parties will only hamper the development of GM technology 
A better understanding between the scientists and public is very important 
There is lack of evidence whether GM food is really different from existing foods or crops. 
No peer-reviewed scientific article has yet appeared which reports adverse effects on human health. 

   These selected themes will help us understand how GM food application has been discussed in related literatures 
and later a proper analysis could be run to see the pattern of the issue development. This analysis is an important 
step in improving biotechnology education and strengthening the knowledge base of biotechnology.  

6.  Conclusion 

   Biotechnology education is very important since it will help to improve the development of the technology as a 
whole. Lack of knowledge will only lead to misperceptions and in the long run it will only hamper its development 
(Gaskell et al, 2004; Burke, 2004).. In order to provide relevant information to the public, a study on available 
literatures on the technology is relevant since there are hundreds of easily accessed articles from different journals 
available in online databases. A deep look on this literatures using annotated bibliography will definitely help us in 
understanding about the technology better while avoiding unnecessary accusations and misperceptions on the 
technology advancement.  
   The analysis of GM food-related articles will provide a better perspective in how the issue of biotechnology 
application has been discussed for a certain period of time through the academic writings. This issue has been going 
on  for  many  years  and  there  a  hundreds  of  academic  writings  that  discuss  the  pros  and  cons  of  the  use  of  the  
technology. By understanding the pros and cons of GM food technology, we will be able to decide which direction 
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should be taken in the development of biotechnology industry. Thus, it is important to study the issues on GM food 
through the academic writings and analyze how they are being addressed and discussed. 
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