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The Iranian Biotechnology Information Centre (IRBIC) 

 
The Iranian Biotechnology Information Centre (IRBIC) was set up in August 2010 to make technical informa-

tion on biotechnology and biosafety more accessible to scientists, Ulama, students, consumers and to non-

technical individuals. IRBIC aims to generate and foster closer relations amongst various stakeholders in order 

to enhance the exchange of information and knowledge about various aspects of biotechnology, bioethics, bio-

safety and related new technologies. Being part of the International Service for the Acquisition of Agri-Biotech 

Applications (ISAAA), IRBIC strives to facilitate the adoption of biotechnology in Iran and other developing 

countries, particularly in the Muslim world. IRBIC strives to support the efforts of Iranian government and par-

liament in developing biotechnology as a tool for national development by providing necessary information and 

technical consultancy to the policy makers and scientists.  

Seminars, workshops and public forums are organized in collaboration with credible scientific bodies to create 

public awareness on biotechnology that will contribute towards developing a biotech-literate society. IRBIC be-

lieves this will enable informed decision-making among the public and encourage public engagement in policy 

making. IRBIC releases a series of publications for biotechnology audience in electronic and hard copy formats. 

IRBIC aspires to be a catalyst in promoting biotechnology in the Muslim world to ensure the benefits and poten-

tial of this powerful technology is not missed by these countries. 

For more information on IRBIC, please visit: www.irbic.ir  
 
 
 
 
 
 
 
 
 
 
 
 
 
 

The Malaysian Biotechnology Information Centre (MABIC) 

 
The Malaysian Biotechnology Information Centre (MABIC) was established in June 2000 as part of the Interna-

tional Service for the Acquisition of Agri-biotech Applications (ISAAA), with a mission to provide scientifically 

accurate and fact-based resources to all stakeholders, provide a platform for discussion of issues on biotechnol-

ogy, and ultimately support the Government’s efforts in transforming Malaysia into a global biotechnology 

player. With 27 sister organizations across the globe, MABIC plays a critical role in creating awareness and un-

derstanding on biotechnology, related policies, regulations, and ethical issues, both at the national and interna-

tional level. Through its effective communication strategies, MABIC reaches out to policy makers, scientists, 

academia, regulators, members of the media, technical experts, trade representatives, legislators, students, reli-

gious authorities, members of the industries, farmers, venture capitals and bankers, and the general public.  

Seminars, workshops, public forum, focus group discussions, carnivals, and school competitions are some of 

MABIC’s regular events to enhance public understanding of biotechnology. Additionally, MABIC also publishes 

the first science newspaper in Malaysia, The Petri Dish, which is widely circulated to all biotechnology stake-

holders. MABIC’s strength lies in its strong collaboration with various universities, research institutes, minis-

tries, government agencies, industry, and international organizations.  

Over the years, MABIC has remained as the single most active organization in creating public awareness on bio-

technology among Malaysian stakeholders. 

For more information on MABIC, please visit: www.bic.org.my  
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Foreword 

 

DR. BEHZAD GHAREYAZIE 
Executive Director, Iran Biotechnology Information Center (IrBIC) and 

Chief Editor, Journal of Biosafety 
ghareyazie@yahoo.com 

  

Islam invites its followers to seek for science and technology from cradle to grave. 
Application of scientific innovation for the welfare of human being has been 
emphasized in Islam. Ulama or religious scholars from all different sects under Islam 
are instrumental to the advancement of science and new technologies in the Islamic 
world. Biotechnology and genetic engineering is heralded as the highest levels of 
achievement in the field of biology and as the technology of choice for decades to come. 
These advanced technologies that have great applications for medicine the 
environmental protection, conservation of biological diversity, industry, forensic, 
agriculture and attainment of food security, have been endorsed by Ulama in different 
Islamic countries.  

Steady increase in the hectares of biotech crops or so called genetically engineered 
crop plants that has passed the milestone of 148 million hectares at the end of the year 
2010, is a scientific and logistic response to the growing demand for quality food and 
for securing the “food security”. Islamic countries who are net food importers should 
harness the potential of these GM crops. Acceptance of importation of genetically 
engineered food commodities such as edible oil, oilseed and cereals from mega biotech 
crop countries such as Argentina, Brazil and Canada by Islamic countries like Islamic 
Republic of Iran should be considered as the positive attitude of scientists, Ulama and 
governments of these countries towards foods derived from genetically engineered crop 
plants. Considering the sensitivity of Ulama and the public in Islamic countries to the 
“halalness/haramness” of food, it is unlikely that this would be ignored by Ulama when 
approving the importation of this type of food. I would rather to consider it as an 
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“implicit approval” of genetic engineering as a way of producing halal food. In 
particular I would like to emphasize that to the best of my knowledge there is no single 
fatwa from any Ulama against genetic engineering per-se or its products.  

In spite of these facts there are still some “technophobic” medium level authorities in 
some Islamic countries who are opposing the production and commercialization of 
genetically modified crop plants. These groups of “intermediary level authorities” have 
made several unsuccessful attempts to get fatwa or any statement from Ulama against 
agricultural biotechnology or genetic engineering, since in this way they would be able 
to justify why they were not productive in this field and why Islamic countries are 
lagging behind. They attempt to provide entirely false or at least scientifically 
"unjustified" and misleading information to Ulama. This is why the dialogue between 
scientists and Ulama is very important. Scientists have to share with Ulama correct and 
scientific principles and state of the art achievements in the field of agricultural 
biotechnology and need to learn about the principles of “shariah” and Islamic concerns 
from Ulama. Organizing the workshop “Islam and Biotechnology: finding a common 
language between Ulama and scientists” by Malaysian Biotechnology Information 
Center (MABIC), University of Malaya (UM) and the International Services for 
Acquisition and Application of Agricultural biotechnology (ISAAA) should be 
considered as a big step towards this goal. Biosafety Society of Iran (BSI) has been 
supportive to this initiative with great pleasure. To play its role, BSI has decided to 
devote a special issue of the “Journal of Biosafety” for the selected papers presented in 
this workshop after the regular stringent peer review of the articles. Special thanks to 
Ms. Mahaletchumy Arujanan, Executive Director of MABIC, ISAAA, UM and 
COMSTECH for the organizing this workshop. BSI considers this initiative as a 
beginning of an international constructive dialogue between Ulama and scientists in the 
field of biological sciences. The “Journal of Biosafety” could be considered as the 
platform and the media for this purpose.  
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Foreword 

 
MAHALETCHUMY ARUJANAN 

Executive Director, Malaysia Biotechnology Information Center (MABIC) 
maha@bic.org.my 

  

The knowledge and communication divide between scientists and ulama is never 
acknowledged in the area of emerging technologies such as agribiotechnology. Unlike 
dialogues, workshops, and training for scientists and the media, the need to engage 
ulama is largely neglected. There are no documented studies in this area as well. This 
creates a large void that will lead to many issues and controversies as 
agribiotechnology, especially Genetically Modified (GM) crops become part of 
mainstream agricultural landscape. This is coupled with the fact that most Muslim 
countries are net importers of food and are far from being self-sufficient in terms of 
food production. Moreover, Islam places high priority on the way food is prepared in 
terms of halal/haram matters.  

Therefore, a fundamental understanding of agribiotechnology is important for ulama 
as it will enable them to develop fatwa that are based on scientific principles and guided 
by religious scripts. The reverse is also equally important, where knowledge on religion 
will guide scientists to understand ethical and religious issues that are of public concern. 
This understanding and appreciation will ensure the acceptance of agribiotechnology 
among the Muslim world and create a healthy and conducive environment for debates 
and discussions.  

The seriousness of this subject prompted the Malaysian Biotechnology Information 
Centre (MABIC) to initiate a workshop between agribiotechnology scientists and 
ulama, with the theme – Finding Common Language between Ulama and Scientists. 
Scientists and ulama from Malaysia, Indonesia, Bangladesh, India, Philippines, 
Pakistan, Iran, and Egypt participated in this workshop.  
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The objectives were:  

1. To enhance the understanding of agribiotechnology among religious scholars; 
2. To create awareness among the scientists on the ethical/cultural implications of 

agribiotechnology; 
3. To ensure guidelines and policies (e.g. fatwa) related to agribiotechnology; 
applications are considered on the basis of proper understanding of biotechnology; 
4. To enhance communication between scientists and religious scholars through a 

creation of a common language; 
5. To encourage religious scholars to play the role of science communicators. 

Selected papers from this workshop are published in this special issue of the Journal 
of Biosafety after peer review. MABIC would like to express its gratitude to the 
Biosafety Society of Iran for its support towards this publication. Special thanks to Dr. 
Behzad Ghareyazie, Chief Editor of the Journal. Documentation of these papers is 
important for future reference and will serve as a good source of knowledge in this area. 
MABIC would also like to express appreciation to our co-organizers and supports – 
International Services for the Acquisition of Agribiotech Applications (ISAAA); Centre 
for Dialogue and Civilization, University of Malaya; Yayasan Ilmuwan; and 
COMSTECH.  

MABIC hopes more initiatives will be taken towards bridging scientists and ulama in 
the future. 
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Opening Keynote 
  

Ethics in Agribiotechnology 

Prof. Dr. ROFINA YASMIN BINTE OTHMAN 

Undersecretary, National Biotechnology Division (BIOTEK), Ministry of Science Technology 
and Innovation Malaysia  

yasmin@mosti.gov.my 

  

The meeting today represents the interface between the fundamental and social 
sciences a facet of interaction that cannot be underestimated nor undervalued in its 
significance towards the advancement of science and technology in any society.  

Biotechnology today has been heralded as the technology for the 21st Century, the 
new engine for growth or the driver for the “age of biology”. The World Bank estimates 
that at least 100 million people have been pushed deeper into poverty by soaring food 
costs. The World summit on the food crisis in Rome further emphasized the critical 
times we are facing. At the end of the UN led summit, the Secretary General Ban Ki-
moon urged nations to seize a "historic opportunity to revitalize agriculture" as a way of 
tackling the food crisis and warned that food production would have to rise by 50% by 
2030 to meet demand. Since then we have also seen how biotechnology has been 
heavily promoted as being able to provide a significant contribution to alleviating the 
crisis. 

More than ever now, the role of science and technological innovation as drivers for 
economic change and sustainable development is receiving foremost attention at the 
national, regional and international levels as history has shown us that economic 
advances are more often than not the results of countries developing and embracing 
technological and organizational innovations. Scientifically and technologically 
advanced countries have become continuously wealthier, and their rates of growth have 
not slowed significantly in comparison to their less technology savvy counterparts. A 
commonality between these thriving economies is that they have succeeded in 
reinvesting a growing percentage of their gross domestic product (GDP) in further 
advancement of research. In this respect we are fortunate that Malaysia has chosen this 
path and embedded the process into its development plan at least as a modest 
commitment within its budget. 

Through the years we have seen that translation of research into new, more efficient 
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modes of production has brought dramatic benefits. Technological innovation is 
associated with turning scientific knowledge into products and processes: putting new 
technologies and their products on the market and incrementally modifying and 
adjusting them to respond to socio-economic conditions. In the new millennium the 
technologies that nations are now putting much hope and expectation on is of course 
Biotechnology. In Malaysia we have captured this effort in a National Biotechnology 
Policy in 2006 whose policy statement is “Innovation to create wealth by utilizing and 
advancing biotechnology for socioeconomic benefits of the nation in accordance with 
established social and ethical norms’ 

Part of the process of technology transformation involves the process of enculturing 
the acceptance of the technology in our community through various mechanisms and 
more than any through tangible proofs of success which manifest in measurable outputs 
for society. It is projected through this effort that by 2020 at least 5% of the Nation’s 
GDP would be contributed by the biotechnology based industries. The heightened 
expectation has not come without any reason. The promise of biotechnology for 
economic prosperity has been supported by evident successes.  In agriculture advances 
in biotechnology have resulted in improved research leading to: drought resistant crop 
varieties; increased pest and disease resistance in crops and livestock; new, refined 
diagnostics and vaccines for livestock diseases as well as rapid propagation of clean 
planting material.  The recent report on the success of stem cell research in Iran 
culminating in the first cloned animal reflects the commitment of its policies to 
supporting the development of cutting edge research which has tremendous application 
in many areas.  

In other parts of Asia there is also now ample evidence to demonstrate the 
opportunities offered by biotechnology in developing economies. China and India lead 
the way in Asia in the adoption of biotechnology in particular with regards to 
agriculture. Both countries are also members of the G8 and among the highest net users 
of energy in the world today. Both have committed large amounts of funding to this 
technology. As early as ‘80s the Chinese government decided that science and 
technology (S&T), especially biotechnology, would be one of the drivers to improve the 
agricultural sector, and committed substantial public investments in biotechnology, e.g. 
rice biotechnology (mapping rice genome) and rice breeding (to develop hybrid rice 
varieties), cotton biotechnology for insect resistance, production of value-added 
horticultural crops, and complimentary innovations such as use of nematodes for 
biological pest control leading to increased export markets. Recent report cite that 
hybrid rice accounts for over 30% of rice in China and over 5 million small farmers are 
growing Bt-cotton on 1 million hectares of land. Use of biological control has reduced 
pesticide use on cotton by 30% nationally. This has significantly reduced the morbidity 
and mortality amongst its farm workers. The country is now moving to the ‘post-Green 
Revolution era’ towards becoming an industrialized nation. As has been pointed out 
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above, an efficient agricultural sector ensures food security and enables industrial 
development. The commitment for developing locally driven technologies is something 
that needs to be not only supported by Government policies but it is very important that 
local industries put their trust in indigenous research which would ultimately address 
local  issues more efficiently and economically and most importantly sustainably. 
International bodies such as The Food and Agriculture Organization (FAO) continue to 
reaffirm its support for the potential of biotechnology to contribute to addressing the 
world hunger with increased supply of safe and nutritious food and have given priority 
to its enhancement and development.  

The organization and many countries worldwide are also aware of that continued 
concerns have been raised about the perceived potential risks of agrobiotechnology and 
in particular of modified plants or now more popularly known as biotech crops, on 
human and animal health and the environmental, and I stress the perceived risks, despite 
more than 20 years of evidence to the contrary. This has translated into ethical concerns 
on the unfettered adoption of these technologies and perhaps its undesired imposition on 
less developed countries and has led to various forms of moratoriums against its 
introduction in both developed and under developed economies.  The basis of these 
concerns may differ significantly from country to country and from culture to culture. 
However despite the differences in the reasons for the slow uptake of agriculture 
biotechnology in different countries I would like to suggest that the ethical issues that 
we face are universal. 

The question of the ethics of equitable access for example will continue to be at the 
forefront of discussion and remains a contradiction for which no easy answer can be 
found for policy makers and regulators. One might however suggest that the final 
outcome in terms of tangible benefits to society in general may arguably mitigate the 
need for direct benefits. 

The issue of risk is yet another that will cross ethical boundaries and continue to be 
debated as new technologies are introduced at rates much faster than ever experienced 
before. The necessity of keeping up with newly emerging technologies have meant that 
policy makers have to be constantly vigilant to anticipate potential issues that may arise. 
The issue of risk however has been aggressively addressed in the public eye resulting in 
a view that may be less popular with the industry, but has been generally adopted where 
biotechnology applications, and particularly the use of GMOs, must be therefore 
accompanied by a systematic risk assessment and management. A science-based, case-
by-case evaluation system has been adopted by most countries wishing to utilize these 
technologies. These assessments are set to objectively determine the benefits and risks 
of each individual GMO prior to its release, and determine the best strategy to manage 
them. The significance of such introductions of such policies has its potential biggest 
impact in building consumer confidence in the new technologies and should be viewed 
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as an advantage to the industry. 

The consumers’ primary concern about GMOs is food safety and one has to accept 
that past experiences with food problems such as allergens, pesticide residues, 
microbiological contaminants and, more recently, BSE, Avian and Swine Influenza 
have and continue to cause consumers rightly or wrongly to be increasingly concerned 
about food safety and to be particularly wary of the safety of foods produced with new 
technologies which have through unfortunate associations been implicated in the minds 
of the public. 

In order to address the perceived safety issues of modern biotechnology, for humans 
and the environment National Biosafety Systems have been put in place, consisting in a 
system of legal, scientific, technical, and administrative mechanisms. In Malaysia while 
we are actively engaging in the new technologies we have to this end also taken the 
proactive stand of introducing regulations in the form of the Biosafety Act 2007 to 
ensure that the public and environmental interests are not compromised. Looking to the 
future, it would be useful if there were regional harmonization of biosafety standards, 
regulations and guidelines to foster better use of resources amongst countries which 
would selectively promote and encourage mutual acceptance of safe modified 
organisms and the products derived from them thus ensuring that the public would be 
able to benefit from this technologies in the shortest possible time. 

Ethical Issues of domination and neo-colonialism will constantly surface as we 
accept that many of these technologies have developmental costs that can only be borne 
by more developed nations or large multinationals. This could to be addressed by the 
collective development of indigenous technologies perhaps through cooperative 
agreements between less developed countries and perhaps this could be a focus of 
dialogue amongst Islamic countries. 

The current environment of polarized opinions on the ethical issues surrounding the 
adoption of these technologies really requires an open dialogue amongst stakeholders. 
To achieve a consensus, objective, unbiased information should guide this dialogue 
hopefully to overcome the fact that more often than not in these debates border lines 
between ethics, science, marketing, public relations and activism are becoming 
increasingly blurred. In this respect scientists themselves have to play a more active and 
central role in not just in disseminating but in communicating correct and current 
information to the public. Communication again has to be done correctly and in the 
context of the receiving public.  

Biotechnology is of course not the only answer for many countries and many of these 
include less developed Islamic countries such as those in Africa and parts of Asia which 
still have to address the main reasons for poverty, such as weak infrastructure, 
governance and unfavorable terms of trade. At least not the large-scale and “high-tech” 
applications of biotechnology, often presented by western proponents of biotechnology 
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as blanket solutions to the worlds food problems.  For instance it may be ethically and 
economically more appropriate to see how biotechnology can contribute to small-scale 
farming through indigenously developed biotechnology which addresses the real 
problems of smallholder farmers. Technologies which allow for the growth of crops in 
marginalized soils such as drought prone or high salt areas would immediately create 
opportunities for many poor communities to participate in producing their own food 
thus creating more sustainable economies. 

Other issues include: lack of defined and proactive policies; lack of human and 
financial resources; lack of public and private investments at levels that can make a 
difference; the absence of systems for the delivery of technologies to potential users; 
lack of awareness, leading to misconceptions about the potential of, and risks posed by, 
biotechnology. 

One of the keys to success would be to focus on improving skills in solving existing 
and new problems, putting a premium on continuous learning. Application of 
knowledge through new technologies will provide opportunities for improving 
developing country economies and the well-being of the people, and offer a means for 
increasing agricultural production, improving human health, and addressing 
environmental degradation. In this way it will create economic competitiveness which 
will in turn enhance industrialization. These benefits of course can only be achieved if 
countries not only formulate appropriate policies to facilitate the development and 
utilization of requisite human and financial resources and build appropriate 
infrastructure and functioning support institutions. It also requires the buy in of all 
stakeholders to the new technologies on offer. 

Coming back to the scope of this workshop much has been said and debated about 
the compatibility of Islam and biotechnology and I believe it is generally accepted 
through various discourse of Islamic scholars from various countries that Islam is not in 
contradiction to the development of biotechnology if the technology is employed to 
improve human health and lifestyle without any negative implications to either humans 
or his environments. The concerns of the Islamic public I believe reflect the concerns of 
all of society and can be captured in most arguments or discourse on the ethics of 
biotechnology. Much debate has also been focused on the need to bridge the 
communication gap between Islamic scholars and scientists. We need to look in depth at 
Islamic perspectives regarding the issues, the teaching of the Prophet S.A.W. and the 
Islamic guidelines with regards to biotechnology. The main source of hukm (legal rules) 
in Islam is the holy al-Qur’an, al-hadith (tradition of the Prophet S.A.W), consensus 
and analogy. However, if the problem is not covered textually, the principle of 
maslahah (public interest) may be applied onto the matter. This principle of maslahah is 
based on the principle of avoiding harm and promoting interest which needs to be 
practiced within prescribed guidelines.  
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Finally I might like to suggest that a stumbling block to the development of 
biotechnology in many countries including many Islamic countries is the lack of a 
proper legal framework in areas such as Biosafety, intellectual property and Bioethics. 

Perhaps it could be suggested from a practical point of view that ethics in 
biotechnology in the context of the Islamic world be always considered on a Situation-
based context which is a broader perspective that takes into account other factors such 
as time, place and culture and concentrates on communication, consultation and 
sensitivity taking into account also that the field and applications of biotechnology are 
very broad. This could be the most suitable approach taking into consideration the 
diverse cultural and religious norms practiced in the different countries. This could be 
implemented through statutory or non-statutory instruments that could provide guidance 
and perhaps even set standards in an Islamic context for the ethical behavior of 
scientists and others using biotechnology in a particular setting. To this end there would 
be a need to identify gaps in the current scenario to develop a map of existing 
instruments that provide ethical guidance and governance. Stakeholder meetings should 
then be held to develop strategies to address any gaps. This could then manifest in a 
consultative framework that would use international bioethical principles as a first step. 
Then to extend the framework to include individual researchers and industry scientists 
and cooperation with relevant International, National and Professional bodies using a 
stakeholder consultative approach. Finally the outcome may be to formalize governance 
in the form of an International Islamic Bioethics Committee or Council which would 
then be able to explore pluralistic options for a general ethical framework to guide 
ethical activity in the whole biotechnology value chain and to develop a knowledge base 
to disseminate information to all stakeholders at all appropriate levels. 

At the end of the day from the outset of any discussion on biotechnology we must 
always put into perspective what biotechnology is. It should be stressed that 
biotechnology should be clearly viewed as merely a technological based tool albeit a 
powerful one that humans have themselves developed through trial and error and 
scientific effort primarily to address societal problems and needs. Humans have used 
technology in efforts to make their lives easier and better for thousands of years, and the 
ethical principle of beneficence argues that we should continue to make life better using 
the best possible approaches available to us. Following this we have to take cognizance 
of the fact that biotechnology is yet another enabling process which may allow us to 
fully utilize and exploit knowledge in the life sciences towards the betterment of society 
and to fulfill its growing needs in the 21st century and beyond. 

 



15 

Journal of Biosafety 
Volume 3, Number 3, Spring 2011 

  
Communicating Agribiotechnology: Bridging the 

Communication & Knowledge Divide between Scientists and 
Ulama 

MAHALETCHUMY ARUJANAN*1, BEHZAD GHAREYAZIE2, SHAIKH MOHD 
SAIFUDDEEN SHAIKH MOHD SALLEH3 AND AZIZAN BAHARUDDIN4 

1*-Executive Director of Malaysian Biotechnology Information Centre (MABIC) and doctoral 
candidate at Faculty of Science, University of Malaya, Kuala Lumpur,  

2-President, Biosafety Society of Iran and Executive Director of Iran Biotechnology 
Information Centre (IRBIC), 

3-Executive Director, Yayasan Ilmuwan and doctoral candidate, Faculty of Science, University 
of Malaya, Kuala Lumpur, 

4-Professor at the Department of Science and Technology Studies, Faculty of Science, 
University of Malaya, Deputy Director General, Institute of Islamic Understanding Malaysia. 

maha@bic.org.my 

  

Abstract 

Agricultural biotechnology is a rapidly growing technology that has attracted the 
attention of Islamic countries that are heavily dependent on imported food commodities 
from mainly countries that are major producers of genetically modified (GM) crop 
plants. More than 148 million hectares of GM crops in 29 countries were planted around 
the world at the end of the year 2010. Rapid growth of this technology is associated 
with some ethical, trade and economic, social, and religious concerns. These concerns 
have fuelled vigorous debates among various stakeholders. One of the most sensitive 
issues for Muslims who constitute more than 26% of global population is the 
halal/haram issue. Although, there is no single fatwa against the application of genetic 
engineering for agriculture in the Islamic world, possible usage of porcine DNA in 
genetic modification has become a major juridical deliberations among ulama, in spite 
of the fact that it is not being used currently. Therefore, it is instrumental that 
developments in biotechnology are openly discussed among the ulama and scientists to 
create awareness on these issues in order to gain the trust and confidence of the 
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stakeholders involved. Religious authorities (ulama and Mufties) are considered as one 
of the key stakeholders particularly in Islamic countries. Although we conclude that 
Islamic countries are eager to accept foods derived from modern biotechnology as 
"halal food", but attempts made by anti-biotechnology activists to play up the religious 
emotions necessitate dialogue among all stakeholders including scientists and ulama. 
This paper, attempts to describe the necessity of communicating agribiotechnology to 
Islamic scholars (ulama). Understanding modern biotechnology by Muslim scholars and 
the principles of Islamic law (Shariah Principles) by scientists are of paramount 
importance for the success of this technology in Islamic world. Basic knowledge on 
modern biotechnology will enable ulama to make informed decisions when developing 
fatwa (Islamic law). 

 

Key words: Islam, Ulama, Agribiotechnology, GM crops, Communication, Halal food. 

 

 
INTRODUCTION 

 
Biotechnology is a rapidly advancing 

technology with the global value of 
biobusiness estimated at US 9,776.3 
billion (10). Agriculture is one of the 
biggest beneficiaries of biotechnology 
and the scope it occupies in today’s 
agriculture sector is immense. It plays a 
significant role in meeting the global 
demand for food, feed, fibre and fuel. 
Genetically modified (GM) crops can 
play an important role by contributing 
to food security, self-sufficiency of a 
nation and in alleviating poverty among 
the poorest farmers in the world. More 
affordable food can be produced by 
increasing productivity per hectare and 
decreasing cost of production. 
Economic gains of US$51.9 billion has 
been recorded during the period 1996 to 
2008 (6). In spite of its tremendous 

potential, this sector is also clouded 
with controversies as it involves ethical, 
trade and economic, social, and 
religious issues. These controversies 
have fuelled vigorous debates among 
various stakeholders namely scientists, 
policy makers, politicians, members of 
the media, general public, 
nongovernmental organizations 
(NGOs), and also religious authorities. 
Thus, it is instrumental that 
developments in biotechnology are 
openly discussed among the 
stakeholders and efforts to create 
awareness on these issues are 
undertaken so it can gain the trust and 
confidence of the stakeholders involved.  

Religious authorities are considered 
as one of the key stakeholders 
particularly in Islamic countries. In this 
paper, communicating 
agribiotechnology to Islamic scholars 
(ulama) is discussed as more than one 
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fifth of the global population are 
Muslims and they form the bulk of 
importers of agribiotechnology 
products. As Islam emphasises greatly 
on the way food is prepared and it is 
governed by Islamic law (Shariah 
Principles), it becomes important for 
ulama to understand the fundamentals 
of modern biotechnology. Basic 
knowledge on modern biotechnology 
will enable them to make informed 
decisions when developing fatwa 
(Islamic law).  

It is the responsibility of scientists to 
ensure all stakeholders have a strong 
understanding and knowledge of 
science that will help us cope with the 
rapid advancement in this field. 
However, engaging ulama possesses 
some unique problems as religious 
issues are often perceived to be 
sensitive. Moreover, much has been 
discussed on issues related to 
communicating biotechnology to other 
stakeholders such as the media and 
general public, with a serious void in 
the case of ulama. This communication 
and knowledge divide between 
scientists and ulama must be bridged.  
 
THE GLOBAL STATUS OF 
AGRIBIOTECHNOLOGY 

 
Agribiotechnology is one of the key 

areas on biotechnology as food security 
and sustainable agriculture practices 
play an important role in achieving 
United Nations’ Millennium 
Development Goals (United Nations, 
2000). Modern biotechnology or GM 
technology plays a pivotal role in the 

developments of agribiotechnology. 
Genetic modification of plants is not 
new and has been part of farmers’ 
lifestyle since time immemorial. Plants 
have been genetically modified to 
improve its quality in terms of size, 
nutrition, yield, taste, and resistance to 
diseases and pests. Before modern 
biotechnology was employed to conduct 
genetic modification, conventional 
breeding techniques were used which 
resulted in changes in the genome and 
physical characteristics of the crops. 
With GM technology, crops are being 
altered at molecular level to develop 
beneficial traits both to farmers and 
consumers. Though, this technology has 
drawn some criticism, several countries 
(both developing and industrialized 
countries) have adopted the technology 
and are benefiting from it.  

GM technology has been used to 
produce a variety of crop plants to date, 
primarily with “market-led” traits, some 
of which have become commercially 
successful. Developments resulting in 
commercially produced varieties have 
centred on herbicide tolerance, pest 
resistance, improved yield, and better 
keeping quality. GM crops proved to be 
the fastest adopted crop technology with 
an 80-fold increase in hectarage from 
1999 to 2010. More than 148 million 
hectares of GM crops were planted 
around the world (Figure 1) compared 
to 134 million hectares in 2009. The 
number of countries growing GM crops 
is steadily increasing and has stood at 
29 by the end of the year 2010 (6). 

GM technology has not only 
revolutionized agriculture, but it is also 
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creating a big impact on the way 
pharmaceuticals are being developed. 
Plants are now transformed into 
biofactories where genes responsible for 
the production of certain hormones, 
vaccines and other metabolites 
(collectively referred to as plant made 
pharmaceuticals or PMPs) are 
transferred into plants that enable them 
to produce these compounds. PMPs can 

then be extracted, purified and 
standardized for clinical uses.  

With impact of biotechnology in this 
area and the role it plays in food 
production and drug developments, 
ulama need to be well-informed on the 
technology to enable them to make 
decisions on the permissibility of the 
technology and its products among the 
Muslim community. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
THE NEED FOR 
COMMUNICATION BETWEEN 
SCIENTISTS AND ULAMA 
 

The importance of communicating 
science and technology to the public in 
an engaging and relevant way is 
generally acknowledged (7; 11). 
Bensaude-Vincent (2001) cites the 
following as reasons for reaching out to 

the public on science and technology: 
combating obscurantism; satisfying the 
public’s curiosity and appetite for 
knowledge; fulfilling a universal need; 
keeping the public up-to-date with 
respect to constant scientific progress; 
or informing citizens in order to enable 
them to exercise their rights. The same 
reasons can be applied for ulama. In the 
Islamic world, ulama play an important 
role as communicators, educators and 

Figure 1. Biotech Crop Countries and Mega-Countries, 2010 (James, 2010). 
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decision makers. They are also seen as 
very credible source of information. 
Thus, this group needs to be well 
informed on the issues related to GM 
technology; its potential; human, animal 
and environmental safety, 
socioeconomic impact; and ethical 
considerations.  

The role of ulama is to extract the 
principle or "hukum", while the 
believers will be responsible to test the 
conformity of the subject in question 
with the hukum. As an example, this is 
the responsibility and authority of 
ulama to extract and let the Muslims 
know that drinking alcohol is haram 
(not permissible). But whether a liquid 
in hand or a drink in the market is halal 
from this point of view (not containing 
alcohol), is not under the authority of 
the ulama and is a scientific subject and 
is up to the Muslim consumers to verify 
that. This example shows the necessity 
of a comprehensive dialogue between 
ulama and scientists before issuing a 
fatwa on the haram status of any food 
or food ingredient. The fatwa or hukum 
about the principle of halal food has 
already been released during the history 
of Islam. To date, no fatwa is being 
issued on the principles. What is usually 
issued in these days is to determine 
specifically if a given food or group of 
foods are in conformity with the halal 
criteria or not. Ulama therefore need 
continuous consultation with scientists 
of the given field to have any say in this 
regard. Without a clear understanding of 
the technology, any fatwa or hukum will 
be error prone and will affect the trust 
of people on ulama and/or to the 

technology in question. As an example 
there is a principle hukum that under 
normal situation, any food containing 
any trace of haram animal or halal 
animal that has not been slaughtered 
according to Islamic procedure, should 
be considered haram. But whether a 
transgenic crop plant (e.g maize) 
improved using a gene from an animal 
source (e.g a horse) does really contain 
a "physical gene" from horse or not, 
requires comprehensive understanding 
of the technology of genetic engineering 
of organism in question. There are 
several questions that require answers 
before any conclusion is made on the 
halal/haram status of these types of 
products that include but are not 
restricted to the following questions: 

 Is the gene extracted from the 
horse or the gene was artificially 
(chemically) made where there is no 
present of animal entities (laboratory 
made synthetic genes)? 

 In case where the gene 
transferred to a maize cell is isolated 
from a horse, then is that copy of the 
physical gene lost during the cell 
multiplication and plant regeneration or 
that single cell (containing the original 
horse made gene) is lost during the 
early stages of the program and what 
remains is the gene that is produced 
from readily available nutrients in the 
soil?  

 Was the gene isolated from 
halal part of the animal or was it 
isolated form a dead animal that was not 
slaughtered properly? 

 Is there any verifiable evidence 
that the procedure or the final product is 
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dirty (not tayib) or harmful for human 
being, animal and/or the environment? 

 If the answer to the above 
question is positive, then is the harm 
lesser or larger than the harm caused by 
the current technology that will be 
replaced by transgenic technology? 

Answers to these questions will 
definitely influence the ulama issuing a 
fatwa or trying to extract a new hukum. 
For example if the answer for the first 
question is that the gene was chemically 
synthesized from halal ingredient, then 
there will be no doubt that the final 
product containing that gene should be 
considered halal. This is why we 
emphasize on the necessity of direct 
face to face dialogue between scientists 
and ulama. Picking up terms from 
scientific literature and drawing 
conclusions will be wrong and seriously 
error prone. Scientists (as well as 
ulama) have their own specific pool of 
epithets, terms and words that are best 
understood only by them. The others 
may have different understanding from 
the same terms. One of these specific 
terms that is not well understood by the 
public is the term "gene transfer". 
Scientists do know that there is no gene 
in the final transgenic crop plant in the 
market that is "transferred" from any 
source. All the genes inside a given 
transgenic plant are produced by the 
plant itself from the very same source 
which is the nutrients found in the soil 
or are provided by the farmers.  

A large number of Muslim countries 
are also parties to the Cartagena 
Protocol on Biosafety (CPB) which 
urges parties to promote and facilitate 

public awareness and participation. 
Article 23 under this Protocol requires 
parties to consult and inform the public 
on activities related to GM crops. 
However, biotechnology still remains in 
the domain of scientists and there are 
many missing links to accomplish the 
obligations to the CPB. Scientists, 
regulators and policy makers must 
develop messages, information and 
communication strategies that addresses 
scientific and ethical issues including 
issues related to the religious believes. 
These messages must be passed down 
to the general public and ulama can 
form a powerful link between 
communicators and the general public.   

The scientists, on the other hand, 
need to understand the ethical and 
religious issues so they comply with the 
social norm and religious fatwa. This 
will create trust among the public and 
market acceptance. Hence, continuous 
communication between scientists and 
ulama is crucial. Deliberations between 
scientists and ulama on ethical and 
religious concerns should be based on 
scientific facts and religious principles. 
As all Muslim countries uphold strong 
religious values and principles, and at 
the same time promote the development 
of technology for the prosperity of the 
nation, concerns should be carefully 
studied and weighed to ensure that the 
benefits of the technology is harnessed 
without compromising religious values.  

 
THE IMPORTANCE OF HALAL 
AND HARAM ISSUES TO MUSLIM 

 
Halal (permissibility) and haram 
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(non-permissibility) issues are very 
important to Muslims. It is the religious 
obligation of Muslims to ensure that 
their food, drink and livelihood are 
halal and obtained from halal sources. 
The halalness of food and drink 
consumed, in particular, is a very 
sensitive issue for Muslims. In verse 
168 of Surah al-Baqarah, it is stated 
thus, “O ye people! Eat of what is on 
the earth, lawful and good; and do not 
follow the footsteps of the Evil One, for 
he is to you an avowed enemy.” The 
Holey Quran uses the term halalan 
tayyiban which is translated into 
“lawful and good”. In other words, 
there are two criteria that are 
emphasized in Islam, with regard to 
food. Firstly, the food consumed must 
be lawful and permissible from the 
perspective of Islamic shariah. 
Secondly, the food consumed must be 
of good quality (8). 

Most Muslim jurists do not advocate 
a ban on the use of genetic engineering 
on plants and animals. In this regard, it 
has been noted by Bouzenita (2010) that 
increasing agro-economic production 
and “improvement of the kind” is 
praised and presented as the benefits of 
genetic engineering. Bouzenita (2010) 
also highlighted the statement issued by 
the Islamic Fiqh Academy which said 
that, “It is legally permissible (in Islam) 
to make use of the techniques of cloning 
and genetic engineering in the fields of 
bacteria and other microbiological 
organisms as well as animals and plants, 
in the framework of the Islamic legal 
(shar`i) rules, in what realizes benefits 
and turns away harm”. On the other 

hand, studies show that almost all 
Muslim countries are involved in 
research and development using 
biotechnology and genetic engineering 
for agricultural purposes (5). The same 
study shows that most Muslim countries 
import and use considerable amount of 
genetically modified commodities 
produced elsewhere. 

In the light of rapid advancements 
made in the field of agribiotechnology, 
there is an increasing need to engage 
ulama in looking at issues that may 
arise from this field. To this end, ulama 
must be active partners in discussions 
on issues pertaining to 
agribiotechnology, and consequently act 
as communicators to the masses on 
these matters. From the Islamic 
perspective, a person is required to 
follow Islamic legal rules in every 
action that he/she takes. This includes 
research, production and consumption 
of genetically-modified food as well as 
to any other human activity. At the 
same time, it is equally important that 
ulama be proactive by identifying 
issues, following scientific and 
technological progress, and more 
importantly hold discussions with the 
scientific community so that a thorough 
understanding could be established. In 
ensuring that all actions are done 
according to the Islamic teaching, the 
role of ulama is no doubt important. 

 
THE CHALLENGES 

 
Some of the challenges in bridging 

the communication and knowledge 
divide between scientists and ulama 
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include: 
1. Deriving to consensus is 

difficult as ulama come from different 
schools of thought. Even within a 
country (at least in some countries), 
fatwa can come under the jurisdiction of 
the state and not the federal 
government. Achieving global 
harmonisation is a big challenging as 
there are bound to have variations in the 
way the shariah principles are 
interpreted. In some other countries 
Mufties are independent and can issue 
somehow contradicting fatwas. 
However, this has not been observed on 
the permissibility of genetic 
engineering, that indicates there is a 
consensus among Mufties on the 
permissibility of agricultural 
biotechnology and genetic engineering. 

2. In some instances, scientists and 
ulama are not used to talking to each 
other and there is a big communication 
and knowledge divide between these 
two groups. Efforts to bridge this barrier 
is least attempted. This is in contrast to 
extensive dialogues carried out between 
scientists and the media. 

3. In some instances there is lack 
of eagerness and efforts to communicate 
with each other among the two groups: 
scientists and ulama. Both groups have 
not shown keen interest to have 
fundamental knowledge in each others’ 
subject matter. 

4. There is a serious lack of 
research and data on the level of 
interest, knowledge, the perception of 
biotechnology and their role as science 
communicators among ulama. 

5. There is a lack of experienced 

science communicators to mediate the 
dialogue between the two groups. This 
is crucial as it involves sensitivity and 
sessions could be very tensed  if not 
moderated well. 

 
CONCLUSION 

 
Acceptability of genetic engineering 

and foods developed through modern 
biotechnology among Muslim countries 
does not eliminate the need for dialogue 
between ulama and scientists on these 
issues. The demand for sound scientific 
information and public participation in 
agribiotechnology will see a rise as this 
field advances very rapidly. The need to 
address public concerns is even more 
urgent when religious and ethical issues 
are of paramount importance and where 
these sensitive issues may be abused by 
some anti biotechnology activists with 
different objectives. This is the case for 
all Muslim countries. This fact, coupled 
with the fact that most Muslim 
countries are in need for the technology 
as they are far from being self-sufficient 
in terms of food production are also 
serious challenges in the agriculture 
sector.  

Ulama should be seen as powerful 
science communicators who could play 
an effective role in creating awareness 
and dispelling public concerns on the 
legitimacy of agribiotechnology 
products in terms of religion. 
Nevertheless, there is insufficient effort 
in engaging them for this purpose. 
Interaction between scientists and the 
media (4; 9) should be emulated to 
build working relationship between 
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scientists and ulama. There are hardly 
any studies so far on ulama as science 
or biotechnology communicators. This 
area merits extensive research, so the 
communication and knowledge divide 
between scientists and ulama can be 
bridged.  
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Abstract 

An introduction to agricultural biotechnology and its benefits for developing 
countries are elaborated. Global status of agricultural biotechnology with emphasis on 
the growth in area under the transgenic crops is reviewed. Status of modern 
biotechnology in Islamic countries is presented. This review shows that almost all 
Muslim countries are involved in one way or another in research and development on 
agricultural biotechnology. However, so far only four Islamic countries (Iran, Pakistan, 
Egypt and Burkina Faso) have been able to commercialize any transgenic crop plants. 
Status of modern biotechnology in Argentina as an example of a non-Muslim-
developing country is reviewed. Biosafety and religious concerns related to the 
application of modern biotechnology are elaborated. Finally, attempt to extract Islamic 
view on the application of modern biotechnology from Holly Quran is made. It is 
concluded that Islam not only permits but also in some cases urges and even obliges the 
application of modern tools of science and technology including genetic engineering for 
the improvement of human livelihood and welfare.  

 

Key words: Iran, GM Rice, Agricultural biotechnology, Iran, Biotechnology. 
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INTRODUCTION 

 
One in five people in the developing 

world is chronically undernourished. 
About 12 million children die every 
year of which 55% equal to 6.6 million 
children are dying of malnutrition.  

In 1996, the United Nations 
Millennium Development Goals was 
approved by heads of states and 
governments at the World Food Summit 
(WFS). They pledged to reduce hunger 
by half by the year 2015. This means 
that the world leaders have accepted to 
let several hundred millions of people 
die of hunger even after the target year 
of 2015. As of 2004, there are over 
eight hundred million people who are 
malnourished.  Malnourishment is not 
restricted to children. More than 777 
million people in developing countries, 
including one third of the population of 
sub-Saharan Africa, are undernourished 
(10). 

Over one billion people, almost all in 
developing countries, survive on less 
than US $1 a day. Over half of these 
people depend primarily on agriculture 
for their living. There are approximately 
817 million small-scale subsistence 
farmers in developing countries. Except 
in the rich oil producing countries 
across the Persian Gulf, the poverty and 
hunger situation particularly the 
production of agricultural commodities 
follow a similar trend.  

It is estimated that the global food 
production needs to be tripled before 
the year 2050 to keep the hunger and 
poverty at today’s status. But 

considering the limited land and water 
available in particular for the 
developing countries, from where this 
food will be produced?  

New varieties of crops introduced in 
Asia between the 1960s and the 1980s 
increased crop yields significantly, 
allowing agriculture to provide food and 
work for a growing population, and 
reduce poverty. However, the 
improvements in crop yields achieved 
then have now slowed down. 
Additionally, benefits of the Green 
Revolution failed to reach Africa.  

Up to 30% of the foods are lost 
during its production steps (due to both 
biotic and abiotic stresses). A quarter of 
the foods produced in developing 
countries are lost in the post-harvest 
only (11).  

“Biotechnology provides powerful 
tools for the sustainable development of 
agriculture, fisheries and forestry, as 
well as the food industry. When 
appropriately integrated with other 
technologies for the production of food, 
agricultural products and services, 
biotechnology can be of significant 
assistance in meeting the needs of an 
expanding and increasingly urbanized 
population in the next millennium” 
(12). 
 
WHAT IS BIOTECHNOLOGY? 

 
Biotechnology is a general term used 

for many different technologies and 
applications involving leaving 
organisms or parts of living organisms 
(such as organs, tissues and cells or 
even sub cellular organelles) for the 
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production of products and or services 
for the improvement of human welfare 
and life standards.  

The Convention on Biological 
Diversity (CBD) defines biotechnology 
as: “any technological application that 
uses biological systems, living 
organisms, or derivatives thereof, to 
make or modify products or processes 
for specific use”. When interpreted in 
this broad sense, the definition of 
biotechnology covers many of the tools 
and techniques that are currently used in 
agriculture and in food production. That 

includes agronomy, horticulture, animal 
husbandry, soil microbiology, tissue 
culture etc. Based on the drawings 
discovered from ancient Egypt and Iran, 
one can conclude that Biotechnology (in 
its broad definition) is not a new 
technology. They were familiar with 
fermentation technology since several 
thousands of years ago and knew - as an 
example - how to use yeast for bakery 
and run breweries (Fig. 1). Agricultural 
biotechnology, in its broad sense has 
been around ever since farming was 
practiced for food production.  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Figure 1. A model of a bakery, Asyut, Egypt, Middle Kingdom, indication that 
Egyptians were able to use microorganisms to make products for human 
consumption 2040-1782 BC. 

Source: http://www.google.com/search?sourceid=navclient&ie=UTF-
8&rlz=1T4ADRA_enMY354MY354&q=Biotechnology+in+ancient+egyptian
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WHAT IS MODERN 
BIOTECHNOLOGY?  
 

Modern Biotechnology is a specific 
field of biotechnology that covers 
“genetic engineering” and “cell fusion 
from different taxonomical families”. 
Cartagena Protocol on Biotechnology 
(CPB) defines Modern Biotechnology 
as: “the application of: a) in vitro 
nucleic acid techniques, including 
recombinant deoxyribonucleic acid 
(DNA) and direct injection of nucleic 
acid into cells or organelles, or b) fusion 
of cells beyond the taxonomic family, 
that overcome natural physiological 
reproductive or recombination barriers 
and that are not techniques used in 
traditional breeding and selection”. This 
definition is widely used in other 
protocols and instruments such as 
Codex Alimentarius and ISO.  

While there is little or no controversy 
about many aspects of biotechnology 
and its application in its broad sense, 
Modern Biotechnology and its products 

in agriculture such as genetically 
modifies (GM) crop plants have become 
the target of a very intensive debate. It 
should be emphasized that other 
biotechnologies in agriculture (such as 
application of molecular markers in 
plant breeding, tissue culture, and 
microbiology are very important 
technologies that can help in food 
production and increase the food quality 
and quantity. However, due to its 
exceptional power and the ongoing 
debate, this manuscript will deal with 
modern biotechnology only.  

 
HOW CAN BIOTECHNOLOGY 
HELP? A CASE STUDY: INSECT 
RESISTANT GM RICE IN IRAN 
 

Table 1 compares the import of rice 
during four decades (1961-2000) among 
China, India and Iran. It indicates that 
while Iran was not a very important rice 
importing country, is now importing 
more than a million metric tones of 
polished rice every year. 

 
 
 
 

Year  China India Iran

1961 118.4 737.7 11.3

1966 53.5 995.0 28.5

1971 ‐‐‐  534.1 60.5

1976 126.3 414.6 260.0

1981 285.7 51.6 586.6

1986 326.0 21.1 474.7

1991 145.9 12.1 630.3

1996 765.1 0.0 1150.0

2000 244.47 13.2 1129.5

Table 1. Polished rice imported by 3 Asian countries since 1961 (1000 metric tones). 
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This is partly because of the land an 
in particular the water shortage for 
agriculture in Iran. Iran grows about 
600.000 hectares of rice per year. 
Eighty eight percent of the chemical 
insecticides used in the country are 
devoted for rice “stem borer” only (4). 
This leaves serious negative impact on 
the safety of the environment and 
human health. Residual levels of these 
harmful insecticides have always been a 
safety concern for the consumers. There 
is no resistance source against stem 
borers in 120.000 rice germplasm 
collected and so far tested for resistance 
at the International Rice Research 
Institute. Genetic engineering was 
therefore used as an approach to deal 
with this problem. In the year 2004 
coinciding with the international year of 
rice, Iranian government officially 
released an insect resistant rice line as 
the country’s first transgenic crop plant 
(3) This transgenic rice (line # 827; 
cultivar Tarom Molaii); containing a 
synthetic cry1Ab gene under the control 
of a green tissue specific PEP-
carboxylase promoter, was developed in 
collaboration with the International 
Rice Research Institute (15, 1). 
Biosafety studies and risk assessment 
conducted prior to the environmental 
release of this plant included the 
comprehensive molecular 
characterization of the transgenic plant, 
establishment of substantial equivalence 
of the GM rice with its parental 
conventional cultivar, nutritional and 
biochemical compositional analysis, 
animal feeding trials, five years of filed 
trials to study the insect resistance and 

agronomic characteristics at field 
condition, insect bioassays on four 
lepidopteran insect pests (Chilo 
suppressalis, Scirpophaga incertulas, 
Cnaphalocrocis medinalis and Naranga 
aenescens), and environmental studies. 
Several studies were conducted to 
address the environmental concerns 
related to the release of this Bt rice. 
These studies included the assessment 
of the risk of gene flow and generation 
of “super weeds” in Iran environment, 
the possibility of generation of target 
insect resistance to the introduced 
protein, assessments of the effects on 
soil micro organisms, and the effect of 
GM rice on non-target organisms.  

Results indicated 1) the stability of 
transgene and its expression over more 
than 16 generations, 2) its efficiency as 
a “high dose” plant in causing 100% 
mortality on the tested lepidopteran 
insects; 3) the absence of Cry1Ab 
protein from root, pollen and any tissue 
other than green tissue and hence no 
negative effects on soil micro-
organisms and pollinators; 4) low 
possibility of gene flow, because of the 
absence of wild rice of Oryza genus 
from the Iran environment, and 5) no 
adverse effects on non-target organisms 
in particular Andrallus spinidens a 
predator of Naranga enescense and on 
Trichogramma brassicae a parasitoid of 
Chilo suppressalis eggs since no live 
larvae was found to lay eggs after the 1st 
and 2nd instar larvae fed on transgenic 
rice.  

Farmers’ acceptance of this biotech 
crop plant in Iran was good since the 
seeds were distributed at no extra cost 
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compared to the traditional seeds and 
saved them the cost for chemical 
insecticides and their application. It is 
estimated that full commercialization of 
Bt rice in Iran will result in the 
significant increase in the yield and 
production of rice, significant reduction 
in the price of rice production due to the 
savings in the application of chemical 
insecticides and labor, reduced 
importation of rice and increased safety 
of the environment due to the reduced 
application of synthetic chemical 
insecticides. In 2008 over 30.0 million 
hectares of transgenic crops were insect 
resistant. Limited amount of disease 
resistant crops (virus resistant papaya 
and virus resistant squash) were also 
commercialized (18). 

There are several more transgenic 
plants with different improved traits in 
pipe line, waiting for the approval. 
These include but are not limited to 
transgenic insect resistant cotton, potato 
and sugar beet and drought and cold 
tolerant lentil and chick pea.  

Socio-economic impact of 
introduction of Biotech crops in 
developing countries. 

There are numerous studies 
indicating that the introduction of 
biotech crops have positive socio-
economic impact on the introduced 
societies in particular in the developing 
countries. Socio-economic 
considerations of the impact of Living 
Modified Organisms (LMOs) were one 
of the issues in the agenda of the 4th 
meeting of the conference of the Parties 
serving as meeting of the Parties (12-16 
May, 2008, Bonn, Germany). This 

meeting considered a synthesis of views 
concerning socio-economic impacts of 
LMOs submitted by governments and a 
few non-governmental organizations. 
This synthesis covers the most 
comprehensive officially expressed 
concerns about the socio-economic 
impacts of LMOs and can be found 
from the web site of the convention on 
biological diversity in the document 
UNEP/CBD/BS/COP-MOP/4/INF/1. 
This review indicates that in general the 
socio-economic benefits and positive 
impacts of using LMOs are significantly 
outweighed the “potential” and 
“speculated” negative impacts 
expressed in particular in some of the 
non peer-reviewed articles. These 
positive impacts are reflected in the 
continued increase in the global area 
under the cultivation of GM crops since 
their introduction in the year 1996.  

It is estimated that with the 
introduction of insect resistant soybean 
in Argentina between 1996 to 2005, 
more than one million new job 
opportunities were created which 
accounts for 36% of the total job 
created in this country in the same 
period of study (25). Other researchers 
have come to the similar conclusion (6).  

Herbicide tolerance (HT) is another 
trait of interest for farmers and 
agronomists. Herbicide tolerant crops 
are grown both in developed and in 
developing countries. For example, 
more than 90% of soybeans grown in 
Argentina are Herbicide tolerant.  

During the last decade, agricultural 
production in Brazil increased in a 
consistent way. This increase was based 
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on the technological development, 
above all on the introduction and 
commercialization of Biotech crops. As 
a result, although the cultivated area 
with the main grains in the country 
grew 1.1% a year from 1990/91 to 
2006/07 the net production of main 
grain products increased at a higher rate 
of 4.5% a year (13).  

Positive socio-economic impact of 
commercialization of Biotech crops has 
also been reported for the case of 

Philippines (5), India (2), China (17) 
and Australia (9). 

 
GLOBAL STATUS OF BIOTECH 
CROPS 
 

International Services for the 
Acquisition of Agri-biotech 
Applications (ISAAA) monitors the 
development and commercialization of 
the biotech crop all over the world. 
ISAAA has provided thorough annual  

 
 
 

Growing area devoted for Biotech crops More than 148 million 
hectares 

“traits/hectares” **  More than 205 million 
hectares 

No. of countries growing Biotech crops 29 
No. of developing countries growing Biotech crops 19 
No. of Islamic countries commercially growing GM 
crops* 

3 

No. of different Biotech crops  12 ** 
No. of traits Several 
No. of farmers elected to grow Biotech crops 15.4 million 
Economic gain at the farm level during 1996 to 2009 More than US$ 65 billion 
Global value of the biotech seed market in 2010  US$ 11.2 billion 

 
 
 
 
reviews of this development during 

the last decade. These annual reviews 
that are usually known as “Global 
Status of Commercialized Biotech/GM 
Crops” are widely distributed and 
trusted. It is estimated that more than 
500 million people receive these 
reviews in more than 46 languages. 
Table 2 is drawn from the latest review 

made by ISAAA (19). 
The impressive contribution of 

biotech crops to sustainability was also 
reviewed by James (2008). According 
to this review Biotech crops have so far 
contributed to: 1) Food, feed and fiber 
security including more affordable food 
(lower prices); 2) Biodiversity 
conservation; 3) Alleviation of poverty 

Table 2. Global status of commercialized biotech crops (James 2010)* 

* Biotech rice commercially grown in Iran and China are not included in this table. 

** Trait/hectares are the total hectares under the cultivation of different transgenic traits. 
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and hunger; 4) Reduction of 
agriculture’s environmental footprint; 5) 
Help mitigation of climate change and 
reduction of greenhouse gases; 6) More 

cost-effective production of biofuels; 
and 7) Sustainable economic benefits 
worth US$50 billion from 1996 to 2008. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
The continued adoption of biotech 

crops reflects the substantial 
improvements in productivity, the 
environment, economics, health and 
social benefits realized by both large 
and small farmers, consumers, and 
society in both industrial and 
developing countries. Promises of 
biotech crops are enormous. These 
include but are not restricted to:  
 Reduction of conventional 

pesticides and other chemicals to reduce 
environmental damages as well as 
health risks and also to reduce 
application costs. 
 Improvement of abiotic 

stress tolerance such as drought and 
salinity that are of major limiting 
factors for farmers working on poor 
quality lands. 
 Improvement of product 

quality such as longer shelf life.  
 Improvement of nutrient 

value by adding essential vitamins.  
 Development of crops to 

produce plant made pharmaceutical 
products like vaccines, antibodies and 
small drug molecules. 

International Food Policy Research 
Institute (IFPRI) summarizes the 
progress of GM crops in developing 
countries until the year 2005 (8). 

 

Figure 2. Global area under the cultivation of transgenic crops from 1996 to 2010 (James, 
2010). Three Islamic countries (Egypt, Pakistan and Burkina Faso) are shown in this figure 
among the other 29 biotech crop producing countries. 



"Ghareyazie; Global Status of Biotech Crops: Islamic Perspective and …" 

33 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
This review indicates that 27% of the 

commercialized and ready-to-
commercialization biotech crop plants 
in developing countries are viruses 
resistant, 26% are insect resistant 12% 
have agronomic properties such as 
drought tolerance, 10% are fungal 
resistant 8% have better product quality 
such as longer shelf life, 5% are 
herbicide tolerant, 5% contain other 
improved traits such as vaccines, 4% 
contain multiple genes and 3% are 
bacterial resistant. Over half of the 201 
transformation events involve single 
genes that confer biotic resistance to 
either viral or insect stresses to the host 
plant. Most plant transformations have 
occurred in cereal and staple crops like 
rice, potatoes, maize, cotton, and 
papaya. Although there are significant 

progress in indigenous crops including 
mung beans, beans, chickpeas, 
cowpeas, lupin, cacao and coffee (8). 
More progress was reported on 
genetically engineering of crop plants in 
developing countries in Africa, Asia 
and Latin America since this review 
was made. 

 
AGRICULTURAL 
BIOTECHNOLOGY IN SOME OF 
THE SELECTED ISLAMIC 
COUNTRIES  
 

The status of agricultural 
Biotechnology development and 
application is widely different among 
the Islamic countries. There are Islamic 
countries that develop and use GM 
products, courtiers who are consumer of 

Table 3. Transformation events grouped by countries until the year 2005. 
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biotech crops only and countries who 
are attempting to prevent the entrance of 
GM food into their territory. Only four 
Islamic countries (Iran, Egypt, Burkina 
Faso and Pakistan) have so far 
commercialized and planted small 
amounts of Biotech crops. Bangladesh 
will also join this group of countries 
fairly soon. Table 2 indicates the status 
of commercial application of tissue 
culture, incorporation of molecular 
markers for breeding programs, 
commercial production and/or use of 
biological fertilizers and biological 
insecticides, research and development 
of GM crops and the status of 
commercial release of GM crops among 
a selection of Islamic countries. 
Clarification is needed that although 
tissue culture and molecular markers are 
widely used in all Islamic countries, but 
the magnitude of the commercialization 
is very different in both fields and to the 
extent of the knowledge of the author 
there has been no single variety released 
in the region so far using the marker 
assisted selection procedure. However, 
significant progress has been made in 
this regards in some countries such as 
Iran, Egypt, Malaysia, Indonesia 
Pakistan and Bangladesh.  

 
IRAN  
 

Genetic engineering programs in Iran 
started as early as 1980. However, 
Agricultural Biotechnology program 
was started almost two decades later 
(1999). Agricultural Biotechnology 
Research Institute of Iran (ABRII) is the 
main research body of agricultural 

biotechnology in Iran. It is a part of the 
Agricultural Research and Education 
Organization (AREO) under the 
Ministry of Agriculture. ABRII was 
established in 1999.  

Iran was the first Islamic country to 
officially release any biotech crop plant 
(a transgenic rice variety expressing an 
anti insecticidal protein (Cry1AB) in its 
leaves and other green tissues, in the 
year 2004 coinciding with the 
international year of rice. The plant 
performs well in the hand of farmers 
and scientific society is strongly 
supporting the risk assessment and 
environmental studies conducted by the 
developer (22) The Ministry of Health 
has declared the GM rice is safe. There 
are however some concerns raised by 
some middle class authorities who were 
able to slow down the progress of 
commercialization of GM crops in Iran. 

Iran has not only produced GM crop 
plants, but also is producing transgenic 
animals. On January 2010, Iranian 
researchers announced the birth of first 
transgenic animals to be produced in 
any Islamic country (23). This was 
accomplished in the Rouyan Research 
Institute (RRI) in Isfahan. RII is closely 
supervised and supported by the 
Supreme Leader of the country 
Ayatollah Khamenei. He has 
emphasized on many occasions "to pay 
good attention to biotechnology since 
it is very important field". This 
indicates that the official stand of the 
country and Muslim Ulama (Scholars in 
Islam religion) is not to consider this 
technology as 'haram" or forbidden 
technology. In fact the opposite may be 
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true and it can be concluded that 
accessing and using the biotechnology 
is "Vajib Kafaii" (or Farz-al-kefaya as is 
called in Malaysia and Indonesia). 
Vajib Kafaii is referred to those acts 
that are obligatory for each and every 

Muslim until the need is over. For 
example in any condition where 
someone is dying of an accident, this is 
the obligatory mandate of each and 
every Muslim to try to save him/her and 
as long as he/she has not been saved 

Figure 3. A Bt rice farmer posing to a reporter and expressing his satisfaction of the insect 
resistant Bt rice released in Iran in the year 2004. There is no verifiable estimate of the 
area under the cultivation of this biotech crop plant in Iran to date. 

Figure 4. Shangool and Mangool the first two genetically engineered domestic animals in 
Iran. 
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everybody are responsible for that. 
Sheep and goats produced through 

this are called Shangool and Mangool 
the two of the three characters of the 
famous Iranian popular folk story 

“Shangool, Mangool and Habbe-ye 
angoor”. Foreign proteins are expressed 
in biotech animals milk for human 
therapy. 

 
 
 
 

Country Tissue 
Culture 

Application of 
molecular 
Markers 

Biological 
fertilizers 
and 
insecticides 

Biosafety 
Protocol 
status 

R & D 
Program 
on GM 
crops 

Field 
trials of 
GM 
crops  

Commerci
al release 
of GM 
crops 

Iran Yes Yes Yes Ratified Yes Yes Yes 
Egypt Yes Yes Yes Ratified Yes Yes Yes 
Pakistan Yes Yes Yes Ratified Yes Yes Yes 
Burkina 
Faso 

Yes Yes Yes Ratified Initiated Yes Yes 

Bangladesh Yes Yes Yes Ratified Yes Yes Soon yes 
Malaysia Yes Yes Yes Ratified Limited No No 
Indonesia Yes Yes Yes Ratified Yes Yes No 
Jordan Yes Yes Yes Ratified No No No 
Turkey Yes Yes Yes Ratified Limited No No 
Lybia Yes ND Yes Ratified No No No 
Syria  Yes Yes Yes Accessed Yes No No 
Tunisia Yes Yes Yes Ratified Initiated No No 
Morocco Yes Yes Yes Signed only Initiated No No 
Algeria Yes Yes Yes Ratified No No No 
UAE Yes No Yes No No No No 
Iraq Yes Yes Yes No No No No 
Lebanon Yes No Yes No No No No 
Saudi 
Arabia 

Yes No Yes Accessed No No No 

 
 
EGYPT 
 

Egypt is now considered as the 
leading country among Islamic 
countries and countries in the North 
Africa region in the development and 
acceptance of agricultural 
biotechnology. Egyptian policy makers 
recognize the importance of 
biotechnology as a tool for agricultural 

development and have set excellence in 
biotechnology and genetic engineering 
as a national goal. Genetic engineering 
programs in Egypt started in 1990. The 
Agricultural Genetic Engineering 
Research Institute (AGERI), was jointly 
established by the Egyptian 
Government and the United Nation 
Development Program (UNDP) in 
1989. AGERI is the main research body 
of agricultural biotechnology in Egypt.  

Table 4. The status of commercialization of agricultural biotechnology in selected Islamic 
countries. 
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It is a part of the Agricultural Research 
Center (ARC), which is directed by the 
Ministry of Agriculture. AGERI has 
been working on a wide range of 
species, primarily on developing pest 
and disease resistance and drought 
tolerance. Species being worked on 
have included potato, tomato, cotton, 
corn, fava bean, cucurbits, wheat, 
banana, and date palm. AGERI is the 
leading research and development 
institute in the country and perhaps in 
the North Africa (14). 

AGERI has developed a number of 
GM products for commercialization by 
working with US companies. Tuber 
moth resistant potatoes, viral resistant 
squash plants, insect resistant maize, 
insect resistant cotton varieties and 
drought tolerant wheat are some of the 
biotech crop plants in pipeline. But the 
only crop that is already 
commercialized is the insect resistant 
maize from Monsanto (Mon 810). 

In early 2008 Egyptian Ministry of 
Agriculture approved decisions made 
by the National Biosafety Committee 
and Seed Registration Committee to 
allow for commercialization of a 
genetically modified Bt corn variety. 
This is the first legal introduction of 
genetically modified (GM) crops into 
the country. In the same year Egypt 
cultivated 700 hundred hectares of Bt 
maize (18).  
 
BURKINA FASO 
 

Burkina Faso does not have the 
strong infrastructure and skilled man 
power comparable to Egypt, but 

nevertheless was able to commercialize 
biotech crop in the year 2008 by 
growing 8500 hectares of Bt cotton 
(18). In contrast to countries such as 
Malaysia, Indonesia and even Turkey, 
where there are strong national 
programs on agricultural biotechnology, 
Burkina Faso does not have 
comprehensive research and 
development infrastructure in this field. 
However, this indicates the efficiency of 
the regulatory system in this relatively 
small African country in taking the 
advantage and benefit from this 
technology by approving the 
commercial production of biotech crops 
in their country.  
 
LESSONS FROM A NON-ISLAMIC 
DEVELOPING COUNTRY: 
ARGENTINA 
 

Argentina was one of the pioneering 
developing countries to commercialize 
biotech crops. More than 1000 field 
tests have been conducted since 1996. 
This has set a very strong research and 
development infrastructure for this 
agricultural base developing country. 
Since then, ten different events have 
been released commercially (herbicide 
tolerance and insect resistant soybean, 
maize and cotton). To date more than 
90% of the countries planted area with 
soybeans, 70% in the case of maize and 
60% for cotton.  

Growing over 22.9 million hectares 
of biotech crops, Argentina is now the 
third largest producer of biotech crops, 
after the USA. Argentina government 
made the modern biotechnology 
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available to farmers at the same time as 
in the USA (19). Biotechnology 
adoption rate was highest compared to 
the ones recorded for other successful 
technologies, such as hybrid maize and 
wheat varieties with Mexican 
germplasm.  

Adoption of biotech crops had a deep 

transforming impact, not only to the 
Argentina’s agricultural sector, but also 
to the economy of the country as a 
whole (Fig. 5). Benefits generated by 
herbicide-tolerant soybeans for the 
1996-2005 period only, were estimated 
at 19.7 billion us dollars (25). 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

 
BIOSAFETY AND RELIGIOUS 
CONCERNS 
 

"Potential" side effects have always 
been a concern associated with the 
development of any new technologies. 
Concerns related to the development of 
crop plants can be categorized into two 
major groups: biosafety and bioethics 
(including the religious concerns). 
Biosafety concerns include the concerns 
related to the potential negative effect of 
modern biotechnology over its potential 
adverse effects on biological diversity, 
taking also into account risks to human 

health. Bioethics however encompasses 
very diverse issues such as the 
intellectual property right, socio-
economic concerns related to the access 
to the technology, sharing and 
distribution of the benefits of modern 
biotechnology and religious issues. 
There are international organizations 
and instruments dealing with biosafety 
issues. These include but are not limited 
to Cartagena Protocol on Biosafety 
(CPB), codex alimentarius and 
International Standard organization 
(ISO). Though biosafety is not the focus 
of this paper but the history of 
commercial use of biotech crops (1996 

Figure 5. Evolution of the argentine GDP and the value added contributed by the 
agricultural sector (1970-2006) - (index of physical volume base 1970=100) (Trigo 
and Cap 2006). 
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to date), does not show any sign of 
realization of the "potential" negative 
effects of these crops on the 
environment nor on the human health. 
"GM foods currently available on the 
international market have passed risk 
assessments and are not likely to 
present risks for human health. In 
addition, no effects on human health 
have been shown as a result of the 
consumption of such foods by the 
general population in the countries 
where they have been approved" (26). 

Religious concerns raised about 
genetic engineering can be of two 
different basic types; "intrinsic" and 
"extrinsic" concerns. According to the 
first concern genetic engineering may 
be thought to be morally wrong in itself. 
However, according to the second 
group of concerns, although the 
procedure by itself is not considered 
"problematic", but the consequences of 
this technology is considered potentially 
unacceptable (21). The extrinsic group 
of concerns can have major overlap 
with biosafety concerns. 

Some religious people (particularly 
among Christians) may question the 
procedure of transferring genes from 
one species to another species itself. . 
According to this believe humankind 
should not cross the red lines and 
barriers set by "God" (7, 16). Any 
attempt to insert "new" genes and cross 
the biological barriers is interpreted in 
this school of thought as violating the 
"God's will". This argument blames the 
scientists for "playing God"!  

Some religious people may not have 
any problem with transferring genes per 

se, but they may be worried about the 
consequences that may be against the 
religious moralities such as fairness, 
cleanliness, Halal concept and similar 
issues. One frequently cited concern of 
this line is the transferring of any gene 
from animal sources (in particular pig) 
to major crop plants such as wheat or 
rice. This is claimed to be one of the 
major concerns of vegetarian Hindus, 
Muslims some sects of the Christianity 
(e.g. Seven Day Adventists) and some 
other religions.  

 
WHAT DOES ISLAM SAY? 
 

Islam is an extremely ethical 
religion. The Prophet Mohammad 
(PBUH) says:  

انــي بعثــت التمــم ): ص(ل رســول اهللا اقــ
 مكارم االخالق

I was missioned to complete the 
ethical values.  

This is perhaps the most important 
mission of the Prophet. This religion 
and the believers therefore cannot be 
ignorant about any ethical concerns 
raised. This is in this line that many 
discussions and meetings have been 
organized all over the world during the 
past three decades. Ulama, who are the 
Muslim scholars spending their lives on 
studying Islam in particular are 
extremely sensitive to ethical issues 
such as "playing God", endangering 
human life, health and/or issues related 
to Halal food. As explained by Nasim 
and Abbasi in the present volume when 
there is no sources in Islam directly 
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addressing a raised question (e.g. the 
concern about practicing genetic 
engineering) and providing a rule to 
solve the problem in hand, then Ulama 
(or what is called in Shiite sect: Maraje 
and Mujtahedin) derive an appropriate 
rule called Fatwa by devoted study of 
the available sources and reasoning. 
When a Fatwa is issued, it is an 
obligatory task for the all of the 
followers to obey unless there is a 
different fatwa (in a very rare occasion). 
This gives freedom of choice for the 
followers to practice any of the 
available fatwa.  

To the extent of the knowledge of the 
author and the thorough investigation 
conducted there is no single fatwa 
issued by any Muslim Ulama against 
"genetic engineering". No Muslim 
scholar has considered so far genetic 
engineering as "playing God" or its 
product as "Haram" or "non-Halal".  

Islam gives significant importance to 
environmental protection in one hand 
and allows natural resources to be used 
for human welfare on the other hand: 

 اتاوّــمــي الســا فم ــخَّرَ لَكُــمســي وــا فمو
 ).13جاثيه ...(األرضِ جميعا منْه

And [God] has made subservient to 
you, from Himself, all that is in the skies 
[heavens] and all that is in the earth. 
(Al-Jathiya: 13). 

"Samavat" (plural form of sama) in 
this verse is translated to "sky" or 
"space". Many interpreters interpret this 
word as "heaven". For our purpose it 
does not make any difference. In this 
verse it is clear that God has given the 

right for mankind to make use of 
whatever is found on the earth and 
beyond.  

This concept has been repeated in 
several other verses in Holly Quran. 
These are two examples: 

  اتاوم ي السـا فخَّرَ لَكُم مس ا أَنَّ اللَّهتَرَو أَلَم
   ن كُملَـيغَ عب أَسـضِ وي الْـأَرا فمرَةً   وظَـاه ه مـع

 ).20لقمان.(وباطنَةً 
You do not see how Allah has made 

serviceable unto you whatsoever is in 
the skies and whatsoever is in the earth 
and has loaded you with His favours 
both without and within? (Logman :20). 

س تَرَ أَنَّ اللَّه ضِ    أَلَمي الْـأَر ا فـ خَّرَ لَكُم مـ... 
 .)65الحج (

Hast thou not seen how Allah hath 
made all that is in the earth subservient 
unto you? (Alhaj: 65). 

Therefore since any modification we 
make in nature is with the "permission" 
granted by Him, "playing God" 
argument could not hold valid anymore 
and scientists should not be blamed for 
being extra arrogant for making 
modifications beyond the border line 
drawn for them! In fact Quran 
emphasizes that "everything" on the 
earth has been created for humankind:  

هو الّذي خلق لكم مـا فـي االرض جميعـاً    
   ).29: بقره(

It is He who has created “for you” 
"all things" that is on the earth (Al-
Bagara: 29).  

The fact that according to Islamic 
preaches God has created everything for 
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mankind and has made everything 
subservient to him - allowing human to 
make changes and modifications - does 
not mean that Islam is not worried about 
environment, human health and 
biological diversity. These verses do not 
mean that one can make any types of 
changes that may lead to the destruction 
of land and loss of biological diversity:  

و إذا تولى سعى في األرض ليفسـد فيهـا و   
يهلك الحرث و النسـل و اهللا ال يحـب الفسـاد    

 .)205: بقره(
And when he [man] turns away, his 

effort in the land is not do corruption 
and to destroy the crops and the 
lineage, and Allah does not like 
corruption (Al Bagara: 205).  

God expresses his concern by 
questioning that while He has created us 
in different shapes why is that we are 
not considering and valuing this 
"diversity"?  

ما لَكُم ال تَرْجونَ للَّه وقَـارا، وقَـد خَلَقَكُـم أَطْـوارا     

 ).14-13: نوح(

What is the matter with you that you 
fear not the greatness of God, when you 
see that it is He that has created you in 
diverse stages?" (Noah: 14). 

There are numerous preaches in 
Islam about the protection of trees, 
animals and environment. 

مـن سـقي طلحـه او    ):ص(قال رسـول اهللا  
 سدره فكانما سقي مومنا من ظماء

Prophet Mohammad (PBUH): 
anyone who irrigates an Acacia [Talha; 

Date or Banana]1 or Cedar three will 
get a reward as if he has given 
sufficient water to a thirsty believer.  

The intrinsic concerns raised by 
some other religions are therefore out of 
question in Islam. What may concern 
Islam is off course the consequences of 
the any technologies used and the 
changes made (extrinsic) and not the 
procedure used to make changes (the 
technology per se (intrinsic)).  

The believers of other religions who 
attach themselves to the "playing God" 
argument and therefore are intrinsically 
against genetic engineering should be 
able to answer several questions such as 
the followings: 

 What are the "red lines" or "the 
boundaries" that are set by God that 
should not be crossed by human being 
and what is the evidence for that? 

 If the boundary is the "species" 
and genes should not be transferred 
from one species to another, then is this 
concern waved when the source of the 
inserted genetic information is taken 
from the same species? 

 If the "red line" is any 
interference in the course of nature 
and/or any changes to the genetic 
makeup of the organism in hand, then 
why this concern does not hold valid for 
other traditional methods of plant 
breeding and mutational breeding? 

 

                                                            

1 There is no agreement between 
interpreters what Talha tree refers to 
exactly. 
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RISK OF NOT USING 
BIOTECHNOLOGY 
 

In Islam the ethical evaluation and 
making decision about an act (e.g 
whether to use modern biotechnology or 
not), requires that the consequences of 
both sides of the decision should be 
taken into account. In other words, this 
is the balance between the risk and 
benefits associated with the use of 
LMOs to biological diversity and the 
human health that should be taken into 
account when making a decision.  

The consequence of the rejection of a 
technology is not something that the 
Muslim Umma can afford. There are 
two groups of concerns regarding the 
rejection of modern biotechnology for 
Islamic world.  

One concern is the continued 
application of chemical insecticides and 
their negative effects on the 
environment including on the non target 
organisms, food shortage and continues 
reliance on the imported food (that 
could be of GM origin too). As an 
example this is an ethical question that 
one may ask: would it be possible we 
prevent the loss of lives of people who 
may have died or suffered from misuse 
of agrochemical through reducing their 
use by introducing insect resistant crops 
not requiring any application of 
insecticides?  

And the second concern is the 
benefit that Muslims should give up 
should and to the extend they reject the 
technology. This is time for the Muslim 
Umma to ask their leaders and 
politicians about their share from the $ 

50 billion net economic gain during the 
last decade due to the 
commercialization of biotech crops? 
 
CONCLUSIONS 

 
Modern biotechnology provides 

powerful tool in strengthening the 
sustainable production of quality food, 
feed and fiber, to address water 
shortage, to improve health care and 
environmental protection poverty 
alleviation. Area under the cultivation 
of the biotech crops will continue to 
increase in the next decade. More 
countries will grow more crops with 
new genes and traits. Adaption and 
acceptance of biotech crops by 
developing world is catching up with 
that in developed countries. Concerns 
about the potential negative effects of 
modern biotechnology on sustainable 
use of biological diversity and human 
health will also continue to rise. These 
concerns will be more of extrinsic 
nature.  

Islamic is not intrinsic. Biosafety 
measures currently in practice can 
perfectly accommodate the concerns 
raised in some Muslim communities. In 
spite of the fact that to date there is no 
fatwa against genetic engineering, it is 
the fact that Islamic world is lagging 
behind in developing, accessing or even 
using this technology. Out of 125 
million hectares of biotech crops grown 
in 2008 in whole world, only less than 
% 0.01 is currently being grown in 
Islamic world. Muslims are however 
major consumers of the products of 
biotech crops. It is an urgent and ethical 
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responsibility of developing countries to 
cooperate with each other in order to 
bring changes to this situation or it will 
be late fairly soon.  
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Abstract 

At the outset an introduction to the fundamental techniques and procedures operating 
in biotechnology is elaborated. Risk and benefit analysis of agricultural biotechnology is 
discussed with examples and then the ethical questions are listed and possible solutions 
are suggested that how Muslims should deal with this phenomenon with guidance from 
basic principles of Islam. It is important to emphasize that moral pronouncements and 
ethical values are intimately related to the beliefs, values and composition of any 
society. Islam is today one of the major religions with more than one billion followers 
which are 26% of the total population on the planet. Among every four humans in the 
world, one of them is a Muslim. In this paper the response of Muslims to the 
Agricultural Biotechnology is discussed, and the possibility of adaptation of this new 
agricultural technology by the Muslim community under the guidance of Islam is 
explored. 
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1. BIOTECHNOLOGY AN 
INTRODUCTION 
 

The word biotechnology is a 
combination of two words bio and 
technology, bio refers to all living forms 
from single celled organisms such as 
viruses, bacteria to the multicellular 
organisms such as vertebrates, 
Mammals and Primates. Whereas 
technology means using tools to craft a 
novel object from the existing one. If 
we combine these two definitions of bio 
and technology we can say “to craft 
novel organisms or enhance the 
characteristics of existing ones to make 
or modify products for specific use”. 

The definition given in the United 
Nations Convention on Biological 
Diversity is: "Any technological 
application that uses biological systems, 
or derivatives thereof, to make or 
modify products or processes for 
specific use."1 

The determination of the structure of 
DNA in 1953 was one of the greatest 
scientific advances of all time, and had 
an explosive influence on the 
development of biology. The scientists 
who took the final step in establishing 
the chemistry of DNA – James Watson 
and Francis Crick – had based their 
work on a body of knowledge that went 
back to almost a century but which had 
been largely ignored as unimportant. 
The final crystallization of truth, 
however, immediately opened up a 
highly productive and revolutionary 
area of fruitful research. 

Genetic engineering, in its broad 
sense, is not new. Effective gene 

manipulation has been practiced for 
many centuries by cattle breeders and 
farmers to improve their stock and 
grain, and livestock breeders have long 
used artificial insemination, which 
involves the selective combination of 
DNA. The real revolution in the subject, 
however, began in the early 1970s when 
genetic engineering was performed in 
the laboratory for the first time. 

The important fact is to highlight the 
extremely powerful and revolutionary 
techniques that have enabled 
researchers to manipulate DNA the 
basic molecule that governs living 
organisms. Genetic engineering 
depends on the existence of two classes 
of enzymes – restriction enzymes and 
DNA ligases. Restriction enzymes are 
biological catalysts that split DNA 
strands at certain specific points where 
particular sequences of bases occur. 
When DNA is exposed to these 
enzymes certain fragments are released 
from the molecule. DNA ligases are 
much less specific than restriction 
enzymes. The term ligase comes from 
the same Greek root as ligature, 
meaning ‘to bind together’. These are 
enzymes that join any two DNA 
fragments together by forming new 
sugar-phosphate linkages. In cutting and 
joining strands of DNA restriction 
enzymes are the scissors, and ligases are 
the glue. This cut and paste of DNA is 
called recombinant DNA technology.2 
This process is shown in the figure-1 
below. 

Through Genetic engineering or 
recombinant DNA technology, with the 
help of restriction enzymes and ligases  
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scientists are now able to modify the 
DNA of any organism, change its 
characteristics, insert desired traits, and 
combine characteristics of different 
species. This ability of the modification 
in the DNA is the basis of modern 
biotechnology. Currently biotechnology 
is being applied in primarily four fields 
agriculture, health, industry and 
environment. 
 
2. AGRICULTURAL 
BIOTECHNOLOGY 

 
When scientists change the DNA of 

a plant such as Rice, Soybean, Papaya, 
Tomato to enhance its shelf life, or 
resistance to drought, salinity or pests, it 
is called agricultural biotechnology. The 
example of Agricultural Biotechnology 
is best and most explored Bt Cotton in 
which genes from a bacterium “Bacillus 

Thuringiensis” have been introduced to 
save the cotton crop from insects. 

“Bt stands for Bacillus thuringiensis, 
a soil bacterium which synthesizes 
different types of crystal (cry) proteins. 
In the insect gut, the protein breaks 
down to release a protein, which kills 
the insect. These cry genes are generally 
referred to as Bt genes. Through genetic 
engineering, the Bt gene is inserted into 
cotton, so that the plant produces its 
own Bt protein. Cotton plants with these 
genes provide resistance to Bollworm, a 
major cotton pest.” 

Plants with modified DNA are also 
called transgenic plants or crops, or 
Genetically Modified plants. Currently 
following transgenic crops are available 
in the market: Canola, Corn, Cotton, 
Potato, Rice, Soybean, Tobacco, 
Tomato, Wheat, Papaya, Squash and 
Banana.3 So the present discussion 

Figure-1
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needs to be focused on transgenic crops, 
or genetically modified organisms and 
food, one can begin with tomato. 

The tomato named Flavr Savr was 
the first commercially grown 
genetically engineered food to be 
granted a license for human 
consumption. It was produced by the 
Californian company Calgene, and 
submitted to the U.S. Food and Drug 
Administration (FDA) in 1992. It was 
first sold in 1994, and was only 
available for a few years before 
production ceased. 

Prior to discussing the ethical issues 
one needs to briefly state the possible 
threats and risks of these newly 
emerging technologies. These are 
discussed below. 

 
3. TRANSGENIC CROPS 
IMPACT ON ENVIRONMENT 

 
As long as transgenic crops follow 

closely the pesticide paradigm, such 
biotechnological products will do 
nothing but reinforce the pesticide 
treadmill in agroecosystems, thus 
legitimizing the concerns that some 
scientists have expressed regarding the 
possible environmental risks of 
genetically engineered organisms. The 
most serious ecological risks posed by 
the commercial-scale use of transgenic 
crops are (Rissler and Mellon 1996; 
Krimsky and Wrubel 1996):  

 The spread of transgenic crops 
threatens crop genetic diversity by 
simplifying cropping systems and 
promoting genetic erosion;  

 The potential transfer of genes 

from pesticide resistant crops to wild or 
semidomesticated relatives thus creating 
super weeds;  

 Herbicide Resistant Crops 
(HRCs) volunteers become weeds in 
subsequent crops;  

 Vector-mediated horizontal 
antibiotic resistance gene transfer and 
recombination create new pathogenic 
bacteria;  

 Vector recombination to 
generate new virulent strains of virus, 
especially in transgenic plants 
engineered for viral resistance with viral 
genes;  

 Insect pests will quickly develop 
resistance to crops expressing Bt 
protein;  

 Massive use of Bt protein in 
crops can unleash potential negative 
interactions affecting ecological 
processes and non-target organisms.4  

 
a. GENE FLOW 

 
The introduction of genetic material 

(by interbreeding) from one population 
of a species to another, thereby 
changing the composition of the gene 
pool of the receiving population is 
called “gene flow”. The introduction of 
new alleles through gene flow increases 
variability within the population and 
makes possible new combinations of 
traits.5  

Gene flow is not unique to 
genetically modified (GM) crops, but 
the possibility of the spread of 
transgenic DNA to wild and 
domesticated relatives raises a new set 
of issues for scientists and policymakers 
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to consider. Unfortunately, we are still 
too often unable to quantify the risks of 
ecological damage associated with gene 
flow. This is due partly to the huge 
breadth of knowledge required to 
assemble a comprehensive risk 
assessment. For example, many 
scientists active in research on the 
mechanics of gene flow nevertheless 
lack a deep understanding of what is 
required to identify, characterise and 
assess ecological risk, and many of 
those who are aware of the risk 
assessment process and the framework 
used for legislation have insufficient 
knowledge of the reproductive biology, 
agricultural systems, modelling and 
ecological literature required to compile 
a balanced risk assessment.6  

Crop-to-weed gene flow: 
Hybridization of crops with nearby 
weeds may enable weeds to acquire 
traits we wish they didn't have, such as 
resistance to herbicides. Research 
results indicate that crop traits may 
escape from cultivation and persist for 
many years in wild populations. Genes 
that provide a competitive edge, such as 
resistance to viral disease, could benefit 
weed populations around a crop field.  

 
b. MONARCH BUTTERFLY 

 
In laboratory feeding experiments, 

Cornell University researchers found 
that monarch butterfly larvae that were 
fed milkweed leaves coated with high 
levels of pollen from Bt corn ate less, 
grew slower and suffered a higher death 
rate than larvae that consumed 
milkweed leaves with pollen from non-

Bt corn or with no pollen at all. The 
researchers suggested that this hazard, if 
demonstrated in the natural 
environment, could pose a risk to 
monarch butterflies that migrate 
through the central United States, where 
the majority of corn is grown. The 
suggestion that Bt corn pollen might kill 
Monarch butterfly larvae galvanized 
public interest in the effect of transgenic 
crops on the environment.7   

 
c. ANTIBIOTIC RESISTANCE 

 
There is also concern that transgenic 

plants growing in the field will transfer 
their antibiotic resistance genes to soil 
micro-organisms, thus causing a general 
increase in the level of antibiotic 
resistance in the environment. However, 
many soil organisms have naturally 
occurring resistance as a defense against 
other organisms that generate 
antibiotics, so genes contributed 
occasionally by transgenic plants are 
unlikely to cause a change in the 
existing level of antibiotic resistance in 
the environment. 

 
d. LEAKAGE OF GM 
PROTEIN INTO SOIL 

 
Many plants leak chemical 

compounds into the soil through their 
roots. There are concerns that transgenic 
plants may leak compounds different 
than conventional plants do, as an 
unintended consequence of their 
changed DNA. 

Speculation that this may be 
happening leads to concern about 
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whether the communities of micro-
organisms living near transgenic plants 
may be affected. The interaction 
between plants and soil micro-
organisms is very complex, with the 
micro-organisms that live around plant 
roots also leaking chemical compounds 
into the soil. Much more research must 
be done before we understand the 
relationships that occur between micro-
organisms and conventional crops. 
Attempts to discover whether transgenic 
plants are changing the soil 
environment, and whether they are 
changing it in good ways or bad ways, 
are hindered by our lack of basic 
scientific knowledge. 8  

 
4. TERMINATOR GENES 

 
The terminator gene is a specific 

genetic sequence inserted into a seed's 
DNA. Once activated by a synthetic 
chemical catalyst of the manufacturer's 
choosing, the sequence renders the seed 
and crop it produces sterile. Patented by 
the USDA and Delta and Pine Land 
Co., now owned by Monsanto, this 
terminator technology has no 
agricultural or economic benefits for 
farmers or consumers. The only 
motivation is to protect intellectual 
property rights, according to owners of 
the technology. They claim that it 
allows them to be able to recover 
investments on research, and produce 
profits from their technology, as 
planters must re-purchase seeds every 
year. Opponents claim that corporations 
will only use this to squeeze more 
money out of dependent farmers, and 

begin a monopoly of chemically 
saturated suicide seeds.9 

How does the terminator technology 
work? 

The technology in the patent could 
be applied in a number of ways. But in 
general, it involves three steps:  

1. Scientists add terminator genes 
to a crop.  

2. The seed company initiates the 
terminator process before selling the 
seeds by adding an inducer.  

3. Farmers plant seeds, grow 
plants, and harvest mature, but sterile 
seeds.10  

Inserting terminator genes into crops 
would prevent them from producing 
fertile seeds, meaning farmers would 
have to buy new seeds, rather than 
saving part of their harvest to plant next 
year's crop.11 

Having briefly outlined the possible 
risks one needs to discuss the benefits 
of this new technology. 

 
5. FEED THE WORLD’S 
GROWING POPULATION 

 
The UN Food and Agriculture 

Organization (FAO) estimates that food 
output must increase by 60 percent over 
the next 25 years to keep up with 
demand. In a report on the 
bioengineering of crops written for the 
World Bank and the Consultative Group 
on International Agricultural Research, 
it has been stated that transgenic crops 
could improve food yields by up to 25 
percent in developing countries and 
could help to feed an estimated 
additional three billion people over the 
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next 30 years.12  
 

6. GM FOODS AND 
NUTRITION 

 
Many people in the world experience 

vitamin deficiencies. GM food 
technology is being used to correct this 
problem. “Golden Rice is a classic 
example of a GM food that has been 
modified for better nutrition. While the 
vitamin in the rice won’t meet a healthy 
adult’s daily requirement for vitamin 
A.13  

7. Pest and Disease Protection 
Crops that protect themselves from 

pests help ease our environmental load, 
while maximizing farmers' harvests. 

8. Plentiful Harvests 
Produce yields 5 to 20 percent higher 

than those of conventional. 
9. New Weed Control Options. 
New weed control options help boost 

yields 
10. Less Erosion, Better Water. 
Biotechnology products give new 

options with minimum or no tillage, 
reduced soil compaction and erosion 
and improved water quality. 

11. Better Feed. 
Better feed for livestock decreases 

phosphorus amounts in manure. This, in 
turn, helps to improve quality of ground 
water, rivers and other bodies of water. 
Improved feed also helps produce 
quality meats more efficiently. 

These advances in biotechnology 
have allowed farmers to benefit from 
greater productivity and output with less 
cost, effort and economic risk, and a 
reduced burden to the environment. 14 

Over 180 million children, mostly in 
developing countries, suffer Vitamin-A 
deficiency; some 2 million die from 
iron deficiency. Genes producing Beta-
carotene, a precursor of Vitamin A, 
have been inserted into rice, the most 
important crop species in the 
developing world, but one deficient in 
this crucial nutrient. The GM rice 
produced beta-carotene, giving it a 
bronze-orange appearance, hence the 
name “Golden Rice”. Millions of 
people suffering anemia from iron 
deficiency, blindness or other 
manifestations of vitamin A deficiency, 
will soon be able to overcome these 
disabling conditions at little or no 
additional cost. 

GM food plants are also being 
developed to deliver vaccines. Poor 
people in developing countries suffer 
unnecessary afflictions because they 
lack medical treatment. Conventionally 
vaccines are often difficult to deliver 
because these require expensive 
production, sterilization and refrigerated 
transport mechanisms. Tropical fruit 
like the banana or even temperate crops 
like the potato and the tomato can be 
genetically enhanced to produce 
vaccines, and they might be grown 
locally and more easily transported for 
local consumption. Genetic 
modification could be used to reduce 
the antinutritional factors and at the 
same time, enhance the quality of the 
protein in this food.15   

 
ETHICAL CONSIDERATIONS 

 
Ethics as a philosophical or 
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theoretical discipline is concerned with 
tasks that concern ordinary, reflective 
individuals. It has sought to understand 
how human beings should act and what 
kind of life is best for people. When 
Socrates and Plato dealt with such 
questions, they presupposed or at the 
very least hoped that they could be 
answered in “timeless” fashion, that is, 
with answers that were not dependant 
on the culture and circumstances of the 
answerer, but represented universally 
valid, rational conclusions. 

With the emergence in the 1950s, 
from one perspective Bioethics is a 
wholly modern field, a child of the 
remarkable advances in the biological, 
biomedical, environmental and social 
sciences. Those advances have brought 
a new world of expanded scientific 
understanding and technological 
innovation, seeming to alter forever 
what can be done about the 
vulnerabilities of nature and of the 
human body and mind, and about 
saving, improving, and extending 
human lives. Yet from another 
perspective, the kinds of questions 
raised by these advances are among the 
oldest that human beings have asked 
themselves. They turn on the meaning 
of life and death, the bearing of pain 
and suffering, the right and power to 
control one’s life, and our common 
duties to each other and to nature in the 
face of grave threats to our health and 
well-being. Bioethics represents a 
radical transformation of the older, 
more traditional domain of medical 
ethics; yet it is also true that, since the 
dawn of history, healers have been 

forced to wrestle with the human fear 
illness and death, and with the limits 
imposed by human finitude.16  

1. Primary Sources of Guidance 
for Muslims 

For Muslims there are two primary 
sources of guidance, firstly the holy 
book Qur’an which gives a complete 
code of life including economic social, 
legal and ethical principles and 
secondly Hadith & Sunnah which 
represents the sayings and the way of 
life of the holy prophet (PBUH). It is in 
the light of these above two sources that 
all ethical dilemmas including the 
complex questions related to the 
agricultural biotechnology have to be 
examined. 

In the present volume Professor Dr. 
Anis Ahmad, has highlighted some of 
the basic principles which provide a 
conceptual framework to critically 
examine any issue. These principles are. 

1. Unity in Life (Towhid) 
2. Equity, Justice, Fairness (Adl) 
3. Protection and promotion of life 

(Nafs) 
4. Protection of reason (Aql) 
5. Preservation of Religio-Cultural 

freedom (Din) 
6. Protection and Dignity of Gene 

and Genealogy (Nasl) 
7. Protection of property (Mal) 
These considerations provide an 

excellent conceptual framework to 
examine different questions discussed 
above. 

2. Secondary or Dependent 
Sources of Guidance for Muslims 

Ijma (Consensus) If one cannot find 
either a passage from the Qur’an or 
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Hadith bearing on the mater in hand, 
then one turns to a third source – the 
general consensus among Islamic 
scholars of a particular age in relation to 
the legal rule correctly applicable to the 
situation. The rule that had thus been 
unanimously decided upon became 
fixed and definite and part of the 
permanent body of Islamic 
jurisprudence. 

The authority of Ijma is based upon 
distrust of individual opinion. There is 
assurance of freedom from error in the 
communal mind. The prophet had 
observed, ‘My nation will not agree 
unanimously in error’. The theory of 
Ijma offered a principle of development 
in Islam for after God and the Prophet 
there was now the Islamic community. 
The custody of dogma and worship and 
all their incidentals was in the 
community. If a community had a 
common mind on any particular matter, 
and that view was not inconsistent with 
the Qur’an or the Hadith and was in an 
area on which they were silent, that 
view had validity. 

An obvious limitation upon the 
authority of Ijma or consensus is that it 
must not be in conflict with the Qur’an 
or the Sunnah. 

Qiyas (Reasoning by Analogy) If all 
the three sources enunciated above 
should fail to provide a rule to solve the 
problem in hand, jurists must strive by 
deep and devoted study to derive an 
appropriate rule by logical inferences 
and analogy. Such resot to reasoning, or 
Ijtihad as it was called, is often traced 
back in the Islamic books to the 
conversation between the Prophet and 

the Governor of Yemen Muadh Ibn 
Jabal. Logical reasoning by analogy 
was known as Qiyas and was the 
subject of much philosophical inquiry in 
sorting out the underlying principle and 
separating it from the particular facts of 
the past and present cases.17 

Issues raised with the development 
of the agricultural biotechnology, can 
only be addressed within the framework 
of the sources of the guidance available 
for the Muslim community as discussed 
in detail above. 

To formulate any decree on any issue 
we have to contemplate and examine all 
aspects of the issues, after the complete 
understanding of all the dimensions of 
any issue, we should seek the guidance 
from the Shariah and then devise the 
guiding principles for the Ummah. To 
reach any conclusion it is most 
important to initiate constructive and 
continuing dialogue between the Ulama 
(Islam/Shariah experts) and the 
scientists on the issues raised by the 
latest developments in the fields of 
science and technology. So that 
scientists can start understanding 
Islamic jurisprudence and Shariah and 
the Ulama get to know the 
fundamentals of the science involved in 
these latest developments in the field of 
biotechnology. This dialogue can lead 
us ‘the Ummah’ to find an appropriate 
solution to these issues. 
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Biotechnology is one of the modern 
emerging areas of scientific research. 
Like other technologies, its primary 
purpose is to improve quality of life 
while responding to the growing needs 
of the humanity. 

The increase in global food 
consumption and shortage in energy 
resources has persuaded scientists to 
explore ways of improving, through 
technological interventions, the quantity 
and quality of food materials. But in a 
highly commercialized global capitalist-
materialistic economy, research and 
development cannot take place in 
isolation in the research labs of 
universities. Major research projects in 
bio-technology call for substantial 
investment, while countries and people 
already suffering from lack of resources 
and financial crisis can hardly afford to 
take initiatives in sophisticated research 
and development projects. 
Consequently those who already 
control, if not monopolize, world 
economies become leaders in bio-
technology initiatives. It appears that in 
near future, the global capitalist 
economy will further tighten its grip on 
the food and water resources of the less 
developed countries in the shape of a 
Neo-colonialist biotechnological 
imperialism. Nevertheless, developing 
countries have to think seriously about 
their future interests and develop 
strategies in order to make their 
contribution, without making 
concessions on ethical concerns when 
negotiating resolution of problems. 

A recent debate in Malaysia and 
Pakistan questioned biologically-

modified poultry feed which contained 
pork as an ingredient. Since pork is 
prohibited in the Jewish and Islamic 
religious traditions, questions were 
raised about the consumption of meat 
raised on such feed at chicken farms. 
Same concern was shown regarding 
food for lambs and cattle who are fed 
with a haram (prohibited) material. 
Such issues call for a more in-depth 
research and dialogue between the 
stakeholders than simply issuance of a 
religious verdict by some recognized 
muftis or ‘ulama. These issues need to 
be studied from a religious, ethical, as 
well as social perspective. 

While religion has been historically 
considered a departure from science in 
the western intellectual tradition, in 
Islam believers are directed by the 
Qur’an to conduct research in 
astronomy, chemistry, physics, 
biological science and others areas. 

The Qur’an observes: “Have they not 
pondered upon themselves? Allah 
created not the heavens and the earth, 
and that which is between them, except 
with truth and for a destined end” (al-
Rum 30:8); it invites man to examine 
“the heavens how it is lifted up, and the 
hills how they are set up, and the earth, 
how it is spread” (al- Ghashiyah 88:18-
20). 

The Qur’an motivates the inquisitive 
mind to explore the universe, which 
according to it has already been 
commanded to cooperate with man, if 
he only acts with responsibility. 
According to the Qur’an, there is no 
conflict between “religion” or revelation 
and nature and universe. “And (He) 
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rotates the sun and the moon, constantly 
in their course, to be of service to you 
(conquered for you), and have made of 
service to you the night and the day” 
(Ibrahim 14:33); “He has subjugated for 
you the night and the day and the sun 
and the moon and the stars have also 
been made rule serviant by his 
command. Surely there are signs in this 
for those who use their reason (‘aql)” 
(an-Nahl, 16:12). This emphasis on use 
of reason (aql), observation 
(mushahidah), reflection (tadabur), 
deep and critical understanding 
(tafaqquh), comprehension (tafhim), 
and knowledge (‘ilm) is a hall mark of 
the Qur’an when it talks about man, his 
nature and purpose, as well as the 
universe and its components. 

Direct references are made to 
mineralogy: “And we sent down iron, 
wherein there is awwsome power and 
many benefits for people” (al- Hadid, 
57:25); it also invites for research in 
oceanology: “And of his portents are 
the ships that sail like (floating) 
mountains through the sea” (al-Shura 
42:32); further, it says : “And two seas 
are not alike: one is fresh, sweet, 
refreshing to drink, while the (other) 
bitter salt. And from the both you eat 
fresh meat and derive the ornaments 
that you wear and you see the ship 
cleaving them with its prow that you 
may seek of His bounty and that haply 
you may give thanks” (Fatir 35:12). 
While referring to botanical world, the 
Quran observes: “And all things we 
have created by pairs; that haply you 
may reflect” (al-Zariat 51:49); “No 
doubt Allah (it is ) who splits the seed-

grain (al-habbi) and date stone ( for 
sprouting )” ( al- An’am 6:96); “He is 
the one who sends down water from the 
sky, where from you drink, and from it 
are trees on which you send livestock to 
pasture” (al-Nahl 16:10); “And cleaved 
the earth, cleaving it as under, then 
caused the grain to grow out of it, 
together with grapes and vegetables and 
olives and orchards and fruit and 
pastures, all this is a provision for you ( 
the mankind)  and your cattle”(Abasa 
80:26-32). 

These and many other statements in 
the Qur’an motivated Muslim scientists 
to take initiative in conducting research 
and investigation in order to fulfill their 
“religious obligation” without any 
friction with the “Church”, which has 
never existed in the fifteen centuries of 
a dynamic history of Islam. Genetics 
and biological phenomenon were 
equally given due consideration: “The 
originator of the heavens and the earth. 
He has made for you (spouse) pairs of 
yourselves as well as pairs of livestock. 
Whereby He multiplies you. Nothing in 
the universe is like Him. He is All- 
Hearing, All- Seeing” (ash-Shura 
42:11). 

The Qur’an invites the critical 
thinker to learn and explore how 
biotechnology operates in nature: “And 
surely in the livestock there is a lesson 
for you. We give you to drink of that 
which is in their bellies and may others 
uses have you in them, and some of 
them you eat” (al-Mu’minin 23:21). 
Extending the call for critical 
investigation in biotechnological 
processes, the Qur’an highlights how 



“Journal of Biosafety; Volume 3, Number 3, Spring 2011” 

58 

the honeybee has been inspired to work 
for the mankind: “Your Lord inspired 
the bee saying set up hives in the 
mountains and in the trees and in the 
trellises that people put up, then suck 
the juice of every kind of fruit and keep 
treading the ways of your Lord which 
have been made easy. Then comes forth 
from their bellies a drink varied in 
colors, where in then is healing for 
mankind. Verily there is a sign in this 
for those who reflect” (al-Nahl 16:68-
69). The Qur’an is full of such 
indications that have universal value 
and not confine to a given time and 
space. These statements of fact provide 
guiding principles for research and 
investigation in all ages to come due to 
their transcendence and universal 
nature.  

The scientific progress and 
development that made its way since 
the time of the Prophet was a natural 
outcome and a fulfillment of this 
religious obligation (fard kafayah). 
Muslim scholars (ulama) excelled not 
only in the science of jurisprudence like 
Abu Hanifah (80-150/697-767), Malik 
(93-179/712-795), Sha’fi (150-204/767-
820), and Ahmad ibn Hanbal (164-
241/780-855), but also in Chemistry 
(Jabir ibn Hayyan, d.803 CE), in 
Zoology and Botany (Abdul Malik b. 
Quraib al- Asmai, d.828 CE) , 
Mathematics (Muhammad b. Musa al – 
Khwarrizm. d.840 CE; and Umar al–
Khayyed d.1123 CE), Astronomy 
(Abdul Abbas Ahmad al–Farghani, 
d.860 CE; Abu’ Abdullah al- Battani 
d.1037 CE), in Medicine (Ali b. Rabban 
al–Tabari d.870 CE; Abu Bakr M. bin 

Zakaria al–Razi  d.930 CE; and Abu Ali 
al- Hussain b. Abdullah ibn Sina, 
d.1037 CE), in Geography (Abdul 
Hasan Alial- Mas’udi, d.957 CE), and 
so on. 

These and many other scientists 
pioneered in applied sciences when 
Europe was dominated by church 
dogmas directly in conflict with 
science. Muslim scientists, on the 
contrary, in order to fulfill their duty 
towards Allah and His creation, 
excelled in fields of specialization in 
medicine, chemistry, astronomy, and 
other sciences with a holistic approach. 
Their scientific research and inventions 
were pursued in compliance with the 
Qur’an and Sunnah, with an ethical 
concern in their scientific enterprise. 

Today when we talk about 
biologically-modified products it does 
not surprise Muslim scholars, as the 
Islamic intellectual and scientific 
tradition has been familiar with issues 
involved in this domain. 

However before we take up the 
ethical view point put fourth by the 
Islamic shariah we may also understand 
the nature of threats which are posed by 
the contemporary concept of genetic 
interventions. From an Islamic shariah 
perspective there is room for a 
temporary departure from the 
established ethical norm only when it is 
a matter of life and death of an 
individual. This is called dururah i.e. 
some thing unavoidable or necessary, 
which means taken a course when one 
has exhausted all other ethical and legal 
means of achieving an objective. This 
can be illustrated by a hypothetical case 
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of survival of a person whose ship is 
wrecked and he reaches an island where 
there is no habitation and to save life he 
has nothing else but to eat pork. In a 
crisis situation like this, instead of 
following the command of pork being 
prohibited, so long as he has no other 
option eating of an unlawful thing is 
called dururah. But as soon as he gets 
an alternative available, intake of even 
one milligram of pork becomes haram 
or prohibited for him. We will go in 
more detailed discussion in the later 
part of this paper. 

Second ethical question we need to 
ask is who is to decide whether it is 
necessary to go for G.M. foods or not. 
Looking from a utilitarian view point, 
the determinant of G.M. food can be the 
greatest good of the greatest number of 
people. A decision made by a 
multinational will only strengthen the 
grip of a few monopolists on the lives 
of the poor, the oppressed and the 
wretched of the earth.  

Third ethical question we need to 
discuss, at this point, is whether present 
state of scientific research and data 
mining is in a position to measure and 
predict impact and influence of 
biotechnology and its products on the 
eco-systems, ecology and environment 
in next half a century. Within past few 
decades, we have already observed 
devastating effects of deforesting, use of 
chemicals as fertilizers, nuclear dust, 
use of pesticide, and even antibiotics. 
The biotechnological threats to the 
future of humanity should not be 
overlooked nor underestimated. 

A fourth relevant ethical question is 

who is the real beneficiary of G.M. 
foods and the biotechnological 
interventions. Is it the private sector, 
consisting of multinational cartels who 
can afford to make huge investments in 
order to multiply their assets, or it is 
going to be the poor farmers in the 
developing world who could never 
afford to purchase G.M. seeds? And 
even when they can purchase G.M. 
seeds, as consumers, they shall have to 
buy for each crop these seeds at a high 
cost determined by the multinationals.  

A fifth question with great ethical 
significance is the nature of long term 
impact of biotechnological interventions 
on human and animal health, as well as 
on the pests. If one breed of pest is 
confused or annihilated by the G.M. 
harvest, it is expected to have a chain 
effect on the entire eco-system. 

Perhaps within next five decades we 
will start discovering impact of such 
modifications on human beings. The 
question is, are we in a position to have 
a global assessment and evaluation 
today, or would we want to wake up 
when much of the water would have 
gone under the bridge? Will someone 
also stand up for the rights of animal 
and pets displaced, confused and made 
extinct by such adventures? 

While raising these ethical questions 
I am not saying G.M food and 
biotechnology is not allowed by Islam. I 
am only sharing some common 
concerns a large number of ethically-
concerned persons have on their minds. 
At this point I would rather restrain 
giving my independent view on this 
subject, and prefer to share the basis on 
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which a legal view is formulated in 
Islamic shariah by a mufti, a mujtahid, 
or a scholar (‘alim) in the Islamic 
cultural and religious traditions. 

The common perception about 
Islamic shariah is that it is punitive, 
pre-modern, and confined to public 
declarations carrying the permission 
(halal) by a body of ulama. This at the 
outset is a very narrow view of shariah 
at the best. Shariah is actually founded 
on Divine Universal Ethical Values, 
with its direct application and 
implications in the realisms of 
economic, social, political, cultural, 
international as well as bio-
technological and environmental issues 
faced by the human beings. Needless to 
say the major theme of the Qur’an is the 
origin, survival, sustains and well being 
of man: “A guidance to the people with 

clear signs of the true guidance and as 
the criterion (between right and wrong)” 
(al-Baqarah 2:185). The Qur’an 
contains universal principles for 
humanity as well as specific injunctions 
enjoining an ethical and moral living 
and teachings needed for ethical and 
moral behavior among human beings in 
different walks of life. 

Every single Qur’anic teaching has a 
cause (illah) and wisdom or benefit 
(hikmah) often attached to the 
command. While the commands (hukam 
shar’i) have their origin and basis in 
these divine universal values, these 
universal values have also a sub-system 
of values. Without going into details we 
can summarize these universal values in 
a seven fold scheme concepted pyramid, 
with tawhid at the top. 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Protection of Property (mal)

Protection and Dignity of Gene and Genealogy (nasl)

Preservation of Religio-Cultural Freedom (din)

Protection of Reason (‘aql)

Protection and Promotion of Life (nafs)

Equity, Justice, Fairness (‘adl)

Unity in Life

and Cosmos (tawhid)
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At the top of this pyramid of values, 
as stated above, is the principle of unity 
and unization in life and cosmos. The 
Qu’ran and Sunnah call it Tawhid, or 
Wahdaniah. This principle advocates all 
human beings to live a life of harmony, 
unization and unity, and rejects and tries 
to eliminate observance of dual moral 
standards. It further elaborates that the 
whole universe is operating on the 
principle of Unity and Harmony. The 
change of climates, the movement of 
sun and moon in there specific domain, 
the flow of rivers and movement in 
oceans all indicate their observance of a 
course fixed for them. “In the 
alternation of day and nights and all that 
Allah has created in the heavens and the 
earth are signs for folk who are Allah 
conscious” (Yunus 10:6). If things act 
otherwise a collision shall be inevitable. 
Man is unique in having freedom of will 
to act ethically with a unified 
personality. Due to this freedom of the 
will, he also has the liberty to act 
contrary to universal ethical and moral 
values, and follow instincts of passion 
leading to conflict and contradiction in 
life. Lack or absence of unity in life 
may lead to a behavior pattern in which 
a person may put best dress, go to 
masjid and bow down by saying Allah 
you alone are my Lord, my Owner my 
Sustainer and Protector. But in his 
executive office, he may act as if money 
is his god, get involved in unethical 
economic business practices or act in 
political matters like a ruthless king by 
claiming immunity and highest 
authority in legal matters. This lifestyle 
may be justified in the name of a divide 

which exists in our society as “worldly” 
and “religious”, sacred and secular, 
“holy” and “profane”; but it conflicts 
with the divine Islamic universal value 
of unity in life. It does not matter 
whether a person calls himself or herself 
a Muslim or a non-Muslim, this 
universal principle calls for living a life 
without contradictions and conflicts. If 
Allah is the Ultimate Power and 
Authority and Sovereign in the masjid, 
His ethical directions of upholding 
truth, honesty, equity, love, fairness, 
kindness and so on must be observed in 
economic and political behavior as well 
as in scientific research and 
development. One should not serve too 
many bosses at one time, but serve only 
the One. 

Life should not be subservient to 
wild animal drives, and personal gains 
at the cost of depriving others their 
human rights. Therefore when we talk 
about biotechnology we need to find out 
whose interest it is going to serve. Is it 
going to enhance quality of life of those 
who are suffering today due to 
exploitation and oppression of the 
capitalist world or allow for further 
monopoly of the capitalist entrepreneur? 
Is it going to treat the needy, the down-
trodden, and destitute in society with 
respect, austerity and dignity or make 
the poor more poor through a vicious 
circle of economic imperialism? 

Second, universal values on which 
all shariah dictates are founded are 
justice (‘adl), equity and fairness. Its 
application begins with the individual, 
and its implications at individual level 
include asking one self, critically, about 
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rights on one’s own self. Life and 
physical body of a person, according to 
this principle has certain rights. One 
should nourish one’s body and soul 
with ethically-generated resources like 
food, drink, housing, education etc. If a 
person is not fair and just to his or her 
own self and does not allow rights to 
their own being, how can this person 
can be fair and honest to others? More 
specifically, if a person earns huge 
profits through genetically-modified 
seeds and does not care for the poor in 
Asia and Africa who die out of hunger, 
this will be a clear violation of second 
universe ethical value. 

Similarly when this person feeds 
himself, his family and friends from the 
resources earned through unfair and 
unjust exploitation of the poor, his or 
her living becomes unethical and 
immoral. 

While this second universal principle 
keeps a strict personal check on the 
individual, it at the same time persuades 
the individual to critically evaluate his 
or her attitude in economic, political 
and social behavior toward others. This 
is called Huquq ul’ ibad (rights of 
Allah’s servants) in the Shari’ah. 
Allah’s servants include all Humanity, 
and it has no boundaries. This principle 
also calls a person to look critically into 
the margin of  profit one wants to 
makes in commerce and trade, as a fair 
and reasonable profit after taking care 
of all liabilities is perfectly justified but 
exploitative skinning of the consumer is 
not ‘adl and therefore not Halal or 
permissible. 

The third universal value of Islamic 

Shari’ah is protection and promotion of 
life (nafs). This simply means all 
research and development in bio-
technology should ensure the purpose 
and objective of research and 
development is to promote and protect 
life and not to harm, endanger or 
terminate life. Production of materials 
which lead to biological deformities as 
seen in the case of nuclear proliferation 
and disposal of chemical waste is 
contrary to this ethical value and calls 
for legal and administrative steps in 
order to frustrate such activity. 

The above three principles and the 
other principles which follow provide 
the basis for the Islamic Shari’ah to 
legislate and implement regulatory laws 
in trade, industry, agriculture, civil and 
criminal matters in human society. 
These are not theoretical constructions 
or philosophical notions but the 
foundational principles or roots of 
Islamic jurisprudence called maqasid 
shariah. With these divine ethical 
principles, not only an Islamic state but 
any society in the world can build social 
justice and restore dignity, freedom, and 
respect of human rights irrespective of 
the religious, linguistic or ethic 
background. 

This third principle has much wider 
implications but due to constraint of 
space, this article can not go into full 
details. The fact of the matter is each 
one of these universal principles needs a 
separate treatment with elaborate 
example and case studies to illustrate 
their implications. For example, 
environment regulations fall in the 
preview of this principle, and 
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population growth or containment is 
also linked with it. Human rights of 
child and mother, termination of life of 
gene, global warming and even traffic 
laws which do not ensure promotion of 
life fall within the purview of this 
universal principle of Shari’ah. 

G.M food, seeds, etc shall have to be 
examined and evaluated in the light of 
these and an unbiased, fair and honest 
judgment shall have to be made based 
on scientific evidence and data analysis. 
It is not a matter of one or few religious 
clerics with whatever name we may call 
them, to declare it right or wrong. In 
Islam every judgment is reasoned, 
dynamic and based on direct study of 
the two non-variables, i.e. the Quran 
and the Sunnah, as well as taking into 
consideration consensus of the scholar 
of an age. Needless to say the objectives 
of Shariah through the process of 
Ijtihad, provide the basis for legal 
opinion formation, or Ijtihad. 

The fourth Islamic universal ethical 
principle is promotion and protection of 
reason (aql) and rational judgment. 
Islam perhaps is the only religious 
tradition which has placed application 
of reason and through it discovering of 
truth as a devotional activity or Ibadah. 
The Qur’an uses terms like ilm 
(knowledge), reason (aql), sha’ur 
(comprehension), ma’rfah 
(understanding), tafakkur (thinking), 
tadabbur (pondering), tafaqquh (deep 
understanding), ta’lim (education) and 
tafhim (elaboration) among others  in 
order to invite humans to develop a 
rational, reasoned and critical approach 
and condemns vehemently dogmatic 

acceptance and practice of things 
without exercise of critical and 
scientific methods. It does not advocate 
blind faith which has been a distinct 
charter of other religious traditions.  

Therefore application of this fourth 
universal principle means if 
biotechnological products in any way 
harm functioning of human reason, such 
products and scientific and commercial 
activity cannot be called halal. It is on 
this count that Qur’an considers all 
intoxicants which influence functioning 
of rational behavior as haram or 
prohibited. G.M procedures and 
products are obvious and meant to 
conform to ethical principles. Needless 
to say, human rational capacity can be 
seriously harmed by radiation and 
nuclear fall out, which can cause serious 
biological and neurological disorder. 
We must take precautions in respect of 
biological reaction of G.M seeds in the 
long term context. 

The fifth Islamic universal value and 
objective of Shari’ah relates with the 
preservation of religious and cultural 
freedom and rights. If an industrial unit 
produces tooth paste with ingredients 
not allowed by religious command in a 
community, it acts contrary to this 
culture. Similarly if a poultry farm uses 
feed which contains haram ingredients, 
it is a breach of religious rights of the 
people. State and society share an equal 
responsibility to ensure that religious 
and cultural rights of people are not 
violated; we find in Jewish and Muslim 
law an injunction that all animals must 
be slaughtered in a particular way which 
allows draining out of blood. This 
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principle makes an obligation on state 
and society to improve technology to 
respect the religion and cultural rights 
of consumers. 

While working on G.M foods and 
biotechnology we shall have to apply 
these principles and find out ourselves 
how far a product or procedure involved 
in it respects the religious and cultural 
rights of a people.  

Sixth Islamic universal value is 
protection of the genetic dignity and 
identity. It simply means that all human 
relations are to be based on an ethical 
and legal bond. An activity out of this 
legal and moral bond can not be healthy 
for society, and if unrestricted sexual 
relations are allowed these shall result 
in destruction and dissolution of 
sanctity of the family system. Once the 
family system is gone, there can be no 
future of the human culture and 
civilization. If biotechnology leads to 
supermarkets of frozen sperm, for 
example, or other such methods in 
which sanctity of gene  and respect of 
family is violated, it will not be allowed 
by Islamic Shari‘ah.  By implication we 
shall have to see how natural it is to 
genetically modify a species and what 
kind of modification can retain dignity 
of gene. 

Last, but not the least, is the seventh 
Islamic universal value of protection of 
property (mal) which means no one can 
unjustly deprive a person of one’s 
belonging, property or possession.  
Property, whether material or 
intellectual, is to be respected.  Islamic 
Shari‘ah is concerned about right to 
properly. If some one steals wealth or 

property of another, after the proper 
legal recourse, it commands to cut the 
hand of thief. This shall apply not only 
on individual thief but also on those 
who deprive nations of their land, their 
resources, and colonize them, squeezing 
them and sucking their blood in the 
name of introducing democracy and 
liberty, freedom and liberalism. An 
obvious example is subjugation of Iraq 
and Afghanistan in the name of making 
them democratic. Similarly if G.M. 
products have restricted right of 
ownership, to protect the poor farmers 
and small industrialists we shall have to 
develop appropriate regulations. 

 
CONCLUSION 
 

With this extremely brief review of 
the seven Islamic universal values 
(maqasid al Shariah), this paper 
suggests that first and foremost the 
seven fold universal ethical Islamic 
values may be adapted as the basis for 
evaluation of biotechnological methods 
and G.M food, seeds, etc. 

Second, it calls for a scientific ijara’ 
of Muslim scholars on expected impact 
of G.M products. Before such products 
are introduced, evidence based on 
critical, objective, and impartial 
investigation needs to be collected. This 
should not be sponsored by the 
industrial tycoons involved in G.M 
products or NGOs with links to bio-
technology industries. 

Thirdly, no one should be allowed to 
exploit the poor people of the 
developing world and to monopolize the 
world market of G.M seeds and 
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products. 
Lastly, human interventions should 

not disturb the ecosystems, ecological 
balance and natural development in the 
name of modernization and quality of 
life, which in the final analysis appears 
a euphemism for capitalist imperialism 
and the economic colonization of the 
rest by the west.  
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Abstract 

Biotechnology is a multidimensional discipline of knowledge that has great impacts 
on the society. While it has been acknowledged that biotechnology has great potentials 
and benefits, its acceptance in society has been delayed. This paper proposes that the 
Islamic religious scholars or ulama play an important role in disseminating information 
on biotechnology to the masses. The ulama are trusted source of information. Therefore, 
they have a great role to play towards this end. Two main roles are touched upon in this 
paper. Firstly, ulama as a source for providing guidance on biotechnological issues, and 
secondly, ulama as influential communicators of biotechnology. 
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INTRODUCTION 

 
In many meetings and conferences 

that we have attended over the last ten 
years, there is a tendency to view Islam 
and science (and by extension, Islam 
and technology) to be in crisis with one 
another. To a certain extent, this 
perception is a result of 
dichomotomising Islam and science 
(and technology). Secularization of 
knowledge has brought about this 
dichotomy. Religious concerns are not 
addressed by scientists, and at the same 
time religious scholars do not seem to 
be interested in following the 
developments in the many fields of 
science and technology. More often 
than not, people would get the 
impression that Islam is in conflict with 
science. 

In actuality, this is far from the truth. 
From the very first revelation brought 
down to Prophet Muhammad on his 
inception as the last messenger of Allah, 
the emphasis has been on the 
importance of knowledge. The first 
revelation, from verse 1 to verse 5 of 
Surah al-‘Alaq, is translated, thus: 
“Read! In the name of thy Lord and 
Cherisher Who created – Created man, 
out of a congealed blood. Read! And 
thy Lord is Most Bountiful. Taught man 
that which he knew not.” 

This first revelation is significant for 
a number of reasons. Chief among these 
is the appointment of Muhammad Ibn 
Abdullah as the last messenger. 
Consequently, Islam began to flourish 
on this world, creating one of the most 

wondrous civilizations that the world 
has ever seen. This civilization was 
galvanized by knowledge, not least 
knowledge in the biological sciences 
which include agricultural sciences. As 
a matter of fact, the advancements made 
in agriculture during the time of the 
Islamic Civilization catalyzed the 
Agricultural Revolution of the Middle 
Ages. 

The second significance of this 
revelation has to do with the importance 
of knowledge itself. From the very first 
day of the appointment of Prophet 
Muhammad as the last messenger, 
Islam has stressed and emphasized on 
the need for Muslims to acquire and 
master all branches of knowledge. 
These knowledge may be in the form of 
fardhu ‘ain that is personal obligations 
(such as in the areas of ‘aqidah and 
‘ibadah); and they can also be in the 
form of fardhu kifayah that is 
communal or collective obligations 
(such as mastering the sciences and 
acquiring technologies). The very first 
word itself is iqra’ which is literally a 
directive for mankind to read. And as 
we are all aware, reading is the key that 
opens the doors to many branches of 
knowledge. 

The third significance is probably 
less obvious to many. In the fourth 
verse of this first revelation, it is stated 
thus, “He Who taught (the use of) the 
Pen”, where through the use of the pen, 
Allah taught mankind things which was 
not known previously. One can 
intelligently deduce that writing is also 
an important component in the 
dissemination of knowledge. If we were 
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to take this further, the combination of 
reading and writing is in actual effect 
the culture of research and 
development. To do research, one must 
read (i.e. partake in literature review for 
instance). Upon completing a research, 
new developments are made and new 
knowledge is established. These new 
and novel findings are then transmitted 
through writing, i.e. academic 
publications. Such is the nature of the 
cycle of the development of knowledge. 

The fourth significance of this first 
revelation is that it contains one of the 
many Quranic information on 
embryology. It is indeed fascinating to 
note that Allah has chosen to reveal this 
biological information some fourteen 
centuries ago when this information was 
only scientifically proven about a 
century ago. This in actual effect 
highlights the close relationship 
between Islam and science – how Islam 
places great emphasis on the mastery 
and acquisition of knowledge. More 
significantly, of all the branches of 
knowledge in the world, Allah has 
chosen biology (more specifically 
embryology) to be included in the first 
revelation. By extension, this only 
serves to highlight that Muslims could 
not afford to ignore developments in the 
area of biology and biology-related 
sciences and technologies.  

Simply by looking at the first 
revelation of the Quran, we can see that 
there is no paradox (and by right, there 
should not be any paradox) between 
Islam and science. This was correctly 
noted by Maurice Bucaille (1989), the 
well-known and respected French 

surgeon. Islam and science goes hand in 
hand with one another. Those who truly 
understand the teaching of Islam would 
understand the importance of science to 
Islam (and by extension, to Muslims), 
while those who understand science 
would appreciate the need for Islamic 
inputs in the development of new 
sciences and technologies. 

 
BIOECHNOLOGY AND THE 
SIGNS OF THE MIGHT OF 
ALLAH 

 
As we progress over time, more and 

more areas of knowledge are being 
acquired by mankind, where something 
that may be thought of before as 
impossible, is today very possible and 
very common. One such impossibilities 
is presented by biotechnology and its 
wide-ranging applications. 
Biotechnology has undoubtedly 
catapulted mankind into an era that we 
often refer to as the Age of 
Biotechnology. 

While Gregor Johann Mendel in the 
19th century is credited with establishing 
the field of genetics, it was not until 
1953 that James Dewey Watson and 
Francis Harry Compton Crick proposed 
the double helix structure of the 
deoxyribonucleic acid (DNA) that 
genetics really took a quantum leap in 
terms of research and development. 
Much progress has been made since 
then – some of which are welcomed and 
embraced by mankind without much 
disagreement, while others are shrouded 
in great controversies. Developments in 
areas such as genetic modification of 
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organisms for instance have invited 
much debate and dispute all over the 
world. Ethicists, consumer groups, 
environmental activists and religious 
groups have raised concerns that 
science is seemingly tampering with the 
natural order of things. 

At this juncture, it is apt to remember 
that all knowledge acquired and 
obtained by mankind through research 
and development is in actual effect a 
“gift” from Allah. If Allah does not will 
for mankind to obtain such knowledge 
(and that includes knowledge in the 
field of biotechnology), then such a 
thing will never take place. Only when 
Allah wills for a particular knowledge 
to be made known to mankind would 
that knowledge be acquired. For 
Muslims, this is an important reminder 
because for every knowledge that is 
made known to mankind, it is actually a 
sign from Allah for us to remember that 
Allah is indeed All-Powerful and Most 
Benevolent. This is mentioned 
explicitly in the Quran in verses 20 to 
21 of Surah adz-Dzariyaat when Allah 
says to the effect that, “On the earth are 
Signs for those assured of faith. As also 
in your own selves: will ye not then 
see?” 

The Age of Biotechnology has in 
fact shown many Signs pointing 
towards the Might of Allah. For those 
who take the time to ponder and think, 
then these signs are very significant 
because they could strengthen one’s 
faith and belief in the Oneness of Allah. 

The question remains, how best 
should mankind utilise the knowledge, 
in this case biotechnology, for the 

betterment of mankind? It is crucial that 
in this day and age that mankind do not 
be let astray and transgress the natural 
order of the world as set forth by Allah 
as unequivocally stated in the verse 119 
of Surah an-Nisa’ in the Quran which is 
translated thus: “‘I (Satan) will mislead 
them, and I will create in them false 
desires; I will order them to slit the ears 
of cattles, and to deface the (fair) nature 
created by God.’ Whoever forsaking 
God, takes satan for a friend, hath of a 
surety suffered a loss that is manifest.” 

This is a strong reminder for all of us 
that we should be wary and cautious of 
the limits and limitations of science and 
technology we avoid destroying the 
world and ourselves along the way. 
Again this is reminded by Allah in verse 
41 of Surah ar-Ruum which means, 
“Mischief has appeared on land and sea 
because of (the deed) that the hands of 
men have earned, that (God) may give 
them a taste of some of their evil deeds: 
in order that they may turn back (from 
Evil).” 

As Muslims acknowledge that all 
forms of knowledge are from Allah, it is 
imperative that we also observe 
humility and humbleness. In Ibn al-
Haytham’s magnum opus Kitab al-
Manazir (Book of Optics), the Muslim 
polymath concluded his work by 
acknowledging that while all he knows 
about the subject is written in his book, 
his knowledge is limited and there may 
even be errors in his work, and that only 
Allah knows best. 

Another example of humility and 
humbleness was shown by another 
Muslim polymath Ibn Rushd. After one 



“Shaikh Mohd Salleh; Enhancing the Role of Ulama in Biotechnology” 

71 

of his most powerful defences of 
rationalism ever written, he concluded 
by apologising for taking the reader’s 
time and asked for forgiveness both 
from the reader and Allah for his errors, 
excuses and stumblings. 

It is thus our opinion that such 
humility and humbleness should be 
observed, inculcated and practised when 
we discuss matters pertaining to 
knowledge. Even more so if the 
knowledge is considered to be 
controversial or sensitive. Both 
scientists and religious scholars should 
be aware of the need to be humble, for 
if we say that knowledge points towards 
the Might of Allah, then humility and 
humbleness will lead us towards piety. 

 
ISLAM AND AGRICULTURE 

 
Agriculture is an important sector 

from the perspective of Islam. The 
world has been dependent on 
agriculture to ensure food supply and 
food security. Ever since the 8th century 
all the way until the 13th century, the 
Islamic Civilisation spearheaded 
fundamental transformation in 
agriculture. This transformation is 
referred to by many names, such as the 
Arab Agricultural Revolution, Muslim 
Agricultural Revolution, Medieval 
Green Revolution and Globalisation of 
Crops. This was a period that saw crops 
and farming techniques (and 
technologies) from various parts of the 
medieval Islamic world being diffused 
and adapted from and to regions beyond 
the civilisation.  

It is therefore not surprising that 

Islam places great importance on the 
agricultural sector. Many verses in the 
Quran highlight this sector’s 
significance, for instance in verse 4 of 
Surah ar-Ra’d which is translated thus: 
“And in the earth are tracts (diverse 
though) neighbouring and gardens of 
vines and fields sown with corns, and 
palm trees – growing out of single roots 
or otherwise, watered with the same 
water, yet some of them We make more 
excellent than others to eat. Behold, 
verily in these things are Signs for those 
who understand.”  

The importance of this sector led to 
some Muslim scholars to decree that 
agriculture takes precedence over many 
other fields of economy. Hence, it is not 
surprising to find strong participation of 
medieval Muslims in this sector. 

Crops from outside the Muslim 
world such as sorghum (from Africa), 
citrus fruits (from China) as well as 
mango, sugarcane, tamarind, rice and 
cotton (from India) were introduced to 
Muslim lands. Some of these crops 
proved to be of great economic 
significance to the region. The 
introduction of new crops was 
accompanied by transformations in 
farming techniques. The traditional 
growing season had always been winter, 
with land mostly left idle during 
summer. With the introduction of new 
crops, a new agricultural season was 
made possible. Most of the crops 
mentioned earlier became summer 
crops. 

The introduction of summer crops 
changed the rhythm of the planting 
seasons. This also led to the practice of 
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crop rotation. This Muslim-led 
revolution in agriculture made it 
possible to harvest the land four times 
or more in the course of two years. 
Most definitely multiple harvesting 
reduced the fertility of the land. To 
alleviate this situation and to improve 
fertility of the soils, Muslim manuals on 
agriculture recommended all kinds of 
fertilisers, each with its own qualities 
and applications. Some of the Muslim 
agronomists who wrote agriculture 
manuals included Ibn al-Baitar, Abu al-
Abbas an-Nabati, ad-Dinawari, Ibn 
Wahshiyyah, Ibn Bassal, al-Asma’i and 
al-Marqrizi. 

The various innovations and 
advancements during this period 
showed that agricultural technologies 
utilised for the benefit of mankind is 
very much encouraged by Islam. 
Therefore, it is our view that 
biotechnological utilisation in 
agriculture should also be considered 
for its potential benefits while at the 
same time weighing its risks. A well-
informed discussion analysing the 
strengths, weaknesses, opportunities 
and threats of agribiotechnology – or 
any technology for that matter – must 
be undertaken. 

 
ROLES OF RELIGIOUS 
SCHOLARS IN 
BIOTECHNOLOGY 

 
1. Providing guidance  

Islamic law or the Shariah provides a 
framework of ultimate reality and 
ethical guidelines which Muslim 
scholars have derived from the Divine 

Revelation of Allah to mankind. The 
general principles of the Shariah are 
derived from a system of reasoning 
known as istislah which focuses on the 
common good of mankind. This system 
of thought, in turn, is part of the broader 
field of study known as usul al-fiqh or 
the study of the sources of the fiqh. 
Analysis of the general principles of the 
shariah through the use of intellectual 
effort is known as ijtihad. Ijtihad gives 
meaning to the specific directives and 
provides guidance on all aspects of 
Muslim life in the variable contexts of 
time and place. Ijtihad is especially 
important in light of the advancements 
in science and technology, and this most 
definitely includes biotechnology. 
These advancements are not specifically 
mentioned in the Quran, but certainly 
there are general principles that could 
be derived from the Quran as well as the 
Prophetic traditions. 

The Shariah in essence gives living 
expressions in intrepreting and applying 
the injunctions of the Quran and the 
guidance of the Prophet. The 
development of an integrated and 
adaptable legal system which focuses 
on what is best for mankind as a whole 
is one of the most outstanding 
achievements of Muslim jurists. The 
methodology of Islamic jurisprudence 
asserts that any ruling in the fiqh has 
meaning only to the extent that we can 
understand its rationale or higher 
purpose. 

The Shariah has five main objectives 
or goals (maqasid). They are hifz ad-
deen (preservation of the religion), hifz 
an-nafs (preservation of life), hifz al-
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‘aql (preservation of intellect), hifz an-
nasab (preservation of progeny) and 
hifz al-maal (preservation of property). 
The maqasid ash-shar‘iyyah in itself 
can provide a useful checklist of the dos 
and don’ts in developing and utilising 
biotechnology. If the development and 
utilisation of biotechnology bring about 
benefits to these five matters without 
posing any risk or danger to any one of 
them, then such development and 
utilisation would be deemed permissible 
and thus should be allowed. Conversely, 
if the development and utilisation of 
biotechnology pose a threat to even one 
of the objectives of the maqasid, then it 
would be prohibited. 

This is why it is imperative that 
Ulama are involved in the discussion 
pertaining to biotechnology. They will 
be able to assist in providing the Islamic 
bioethical framework that can serve as 
guidelines in the development and 
utilisation of technology.   

 
2. Influential communicators 

Religious scholars are highly 
respected and regarded in Muslim 
communities. Their views are much 
sought after. Their advice have much 
influence in shaping the opinions of 
Muslim communities. 

A survey on the understanding and 
acceptability of biotechnology was 
conducted by the Institute of Islamic 
Understanding Malaysia (IKIM) in 
2003. One aspect of the survey was on 
the most trusted source of information 
for biotechnology. According to the 
survey conunducted by Sobian and 
Abdul Rahman (2003), the most trusted 

sources are research institutions 
(28.5%), religious scholars/ 
organisations (19.5%), universities 
(14.4%) and consumer associations 
(11.8%). 

From these figures, it is apparent that 
aside from scientific research 
institutions, religious institutions also 
figure prominently when it comes to 
dissemination of information to in 
particular the Muslim community. 
Therefore, religious scholars must be 
engaged as communicators of 
biotechnology to the public.  

Having said that, it is important that 
religious scholars be equipped with 
ample and accurate information on 
biotechnology. To do this would require 
scientists to explain to religious 
scholars, in layman terms, matters 
pertaining to biotechnology. At the 
same time, it is pertinent upon religious 
scholars to not view biotechnology as 
something outside the purview of Islam. 
For a Muslim community like the one 
we have in Malaysia, when it comes to 
the aspect of hukum as to whether 
something is permissible or otherwise, 
heavy reliance and trust are given to the 
views of religious scholars and 
institutions compared to the other 
groups of people. Ultimately, religious 
scholars can become the community’s 
opinion-shapers on biotechnology.  
 
CONCLUSION 

 
Scientists and religious scholars must 

meet at regular intervals. This is to 
facilitate on-going discussions on the 
new developments of biotechnology. 
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No doubt there will be differences in 
opinions. The important point for us all 
to remember is that a dialogue between 
these two groups must continue to take 
place. We cannot afford to have a 
situation where on the one hand, we 
have scientists who are oblivious of 
religious sensitivities, and on the other 
hand, we have religious scholars who 
are unaware of developments in 
biotechnology.  

Dialogue between the two groups 
could help in identifying pertinent 
issues that must be addressed and 
answered. Until and unless these issues 
are addressed, then doubts will continue 
to linger and the same questions will 
continue to crop up. More often than 
not, issues may not be able to be solved 
in one sitting. As is often the case, 
continuous deliberation and discussion 
will assist in addressing outstanding 
issues. 

The key is that there is a common 
language that is used by scientists and 
the religious scholars. There must also 
be mutual respect accorded between one 
another. And there should also be 
decorum in tackling different 
viewpoints. Most importantly, such 
discussions must also be done sincerely 
with the aim of improving and uplifting 
the conditions of our nations and 
communities. 
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Abstract 

Genetically modified food is referred to food derived from Modern Biotechnology or 
genetic engineering. It is readily accepted by the Indonesian consumers. A brief 
description of the fatwa process in Indonesia is given. This relies on tests to pass the 
halal criteria and requirements of the halal food. Careful analysis of the technology 
processes will also shed some light onto the thayyiban (good) aspect of the food. As one 
progressively proceed from the ethical principles to their governance in the management 
efforts, one will hopefully confirm the firm and solid acceptability of food derived from 
modern biotechnology as halal (lawful) and thayyiban ( and good) food in the society. 

Key words: Modern Biotechnology, Indonisia, Halal food, Public acceptance. 
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INTRODUCTION 

 
Eat of that which Allah hath 

bestowed on you as food lawful and 
good, and keep your duty to Allah in 
Whom ye are believers [Q-Al Mai’dah 
(The Table Spread) 88]. 

To help us stay on course, the 
following definitions are a direct 
quotation from a textbook (Bryant, 
2005): 

“The term GM crop is self-defining – 
a crop variety that carries a genetic 
character as a result of genetic 
modification. However, a GM crop is 
not necessarily a GM food, because 
products of GM crops such as oils, 
proteins or starch may well not have 
been modified by the GM process. .. A 
GM food, strictly speaking, is a food 
where the genetic modification of the 
crop from which the food is derived was 
aimed at changing the composition of 
the food substance itself; … .” 

It goes further, indicating a 
complication: 

“Confusingly, there are intermediate 
categories in which the new genetic 
material will be consumed with all the 
rest of the DNA or in which a new 
protein, modified or added for non-food 
reasons, is consumed with all the other 
proteins, when the plant material is 
eaten raw or cooked. …”. 

 
THE INDONESIAN NATIONAL 

BIOETHICS COMMISION 
(KOMISI BIOETIKA NASIONAL, 
KBN) 

KBN is a young organization. At the 

time of its establishment in 2004, the 
Indonesian muslim scholars have 
already gone through the major issues 
contested almost everywhere in the 
Islamic world, from euthanasia to 
abortion. The Indonesian Ministry of 
Health, hosts the special committees on 
this, Health and Islamic Law 
Consultative Council (Majelis 
Pertimbangan Kesehatan dan Syara) 
and National Health Research Ethics 
Committee (Komite Nasional Etika 
Penelitian Kesehatan), examine, 
monitor and give clearance to 
researches involving human subjects. In 
all, more than one hundred fatwas on 
contemporary medical issues have been 
issued by the various Islamic 
organizations. KBN is now compiling 
these; some will be reconsidered in the 
near future to gain further insight as to 
what and how Islam contributes to the 
‘Indonesian bioethics’.  

Interestingly, from our deliberations 
in KBN, scientific breakthroughs are 
accepted as they are presented. In 
Indonesia acceptance (of GM food, for 
example) are not questioned. Only a 
handful of scientists will look into the 
ethics in all the processes and the end-
products. So far we have dealt with, in 
the sense of tracing, the ethical 
principles and possible regulatory 
mechanisms in: public health, stem cell 
research and application, biotechnology, 
natural genetic resources, animal 
welfare, and bioethics education. None 
was ‘hotly debated’. 

KBN deals and concentrates on 
issues that come about through the rapid 
development of sciences, especially life 
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sciences. KBN is also putting onto the 
international map of bioethics, issues 
related to environment ethics. 

KBN finds it difficult to proceed, as 
there is a lack of critical mass of 
concerned scientists and ethicists to 
consider properly the grand picture of 
the environment. One of the bioethical 
principle in the Universal Declaration 
on Bioethics and Human Rights (2005) 
reads: Article 17 – Protection of the 
Environment, the Biosphere and 
Biodiversity: Due regard is to be given 
to the interconnection between human 
beings and other forms of life, to the 
importance of appropriate access and 
utilization of biological and genetic 
resources, to the respect for traditional 
knowledge and to the role of human 
beings in the protection of the 
environment, the biosphere and 
biodiversity. 

 
MAJELIS ULAMA INDONESIA 

AND THE HALAL 
CERTIFICATION 

 
The Indonesian Ulamas Council 

(Majelis Ulama Indonesia, MUI) was 
established in 1975. The council 
comprises a broad range of Muslim 
groups including Nahdatul Ulama (NU) 
and Muhammadiyah. It was founded by 
the government in 1975 as the body to 
(1) to advise the Muslim community on 
contemporary issues and (2) to issue 
fatwa, religious opinion concerning 
Islamic law issued by an Islamic 
scholar, or ruling, if it does not break 
new ground.  

In the course of its work MUI 

through its Letter of Decision Number 
018/MUI/1989, on the sixth of January 
1989, established “The Assesment 
Institute for Foods, Drugs, and 
Cosmetics” (known as LPPOM by its 
Indonesian acronym). In cooperation 
with the Bogor Institute of Agriculture, 
the leading state university in Indonesia 
focusing on tropical agriculture and life 
sciences. 

LPPOM MUI is an institute having 
the tasks of conducting (1) research, (2) 
assessment, (3) analysis, and (4) 
decision-making on the safety, both the 
health aspects and the Islamic halal 
aspect, for consumption and/or use of 
products, food and its derivatives, 
drugs, and cosmetics. 

LPPOM MUI, as an independent 
body for the study and assessment 
aspects of products and processes, in 
itself is not a fatwa body. The issuance 
of fatwas remains with the MUI. 
Producers (of foods, etc) in their 
application for the halal certificate are 
requested to attach all the details and 
specifications of the raw materials, the 
components, additives and the flow of 
the process. The auditors of the LPPOM 
MUI examine and make field 
investigation, followed by laboratory 
work to ensure that all data are 
scientifically correct. 

The scientific team comprises of 
specialists in the different fields of food 
science and technology and other 
related fields. The Halal Certificate, as a 
final recognition, will only be issued 
after deliberation by the Fatwa 
Commission of MUI, based on work of 
LPPOM MUI and their 
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recommendations. The certificate is for 
2 years; re-validation throughout the 2-
year period is by receipt by MUI of 6-
monthly reports prepared by the internal 
halal auditors within the Halal 
Assurance System. Technical deails can 
be further found in the Report of the 
International Training on Halal 
Assurance System, 1-2 July, 2008, and 
Workshop on Animal Derivatives Issues 
and Integration of HAS with ISO and 
HACCP, 3 July, 2008, Jakarta, 
Indonesia. 

 
DISCUSSION 

 
There are different aspects of the 

Indonesian Muslims’ view on 
genetically modified food (GM food) 
and its acceptability as halal food. This 
brief paper presents the fatwa process 
and Islamic agencies involved in the 
regulation of GM food and the. There is 
a need to find a common language 
between ulama and scientists, which 
will be used by both parties and 
demonstrate the effectiveness of good 
communication, with no questionable 
interpretation of the technical details 
involved. 

On the issue of GM food, MUI 
already signaled their acceptance of GM 
food openly by making public 
statements of the approval in accepting 
GM food. The Council also indicated 
the go-ahead for the consumption of 
imported the foods. These statements 
were made already in 2003, despite 
there being no official ruling on GMO-
based food products, as long as it comes 
from plantations. Indonesia's leading 

authority on Islamic affairs has given 
the go-ahead for the consumption of 
imported GMO foods (The Jakarta Post, 
2003): 'Despite there being no official 
ruling on GMO-based food products, as 
long as it comes from plantations, such 
as soya bean or corn, there are no 
problems,' said Professor Aisyah 
Girindra, head of medicine and food 
supervision at the Indonesian Ulamas 
Council (MUI). While the country's 
religious leaders appear unconcerned 
about the GMO issue, the Indonesian 
Consumers Institute Foundation (YLKI, 
Yayasan Lembaga Konsumen 
Indonesia) has urged the government to 
issue regulations requiring all imported 
processed foods, including those 
derived from GMO products, to 
undergo health examinations before 
entering the domestic market. 'Our aim 
is just to make sure that those imported 
food products are safe for consumers,' 
said YLKI activist Iliani. 

See also K. Hazzah (2000) in  
http://www.agbioworld.org/biotech-
info/religion/halal.html for an 
elaboration of the halal status of GMO 
or GM food internationally. 

The active engagement of the 
Indonesian ulamas in producing fatwas 
is known, including fatwas on issues 
directly related to the application of new 
scientific knowledge. This is part of the 
responsibility in securing the law-
makng activities to be on course with 
the Islamic sharia, to create maslaha for 
the society. It is important to realize that 
food acceptance should also be 
examined not only through its halal 
status, but also by its thayyiban status. 
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Ethical consideration can be introduced 
here, namely for food to be both halal 
and thayyib.  

However, although this is actively 
done in various religious organizations, 
the bioethial discourse in Indonesia is 
outside this fatwa process. In their 
deliberations the ulamas tackle their 
problems on a case-by-case basis, 
whereas the KBN process, for example, 
in translating ‘from principles to 
governance’ has a long way to go, to 
contibute to the accepted and 
recognized ‘bioethical guidelines’ in 
reaching national consensus. 

There is a need to find a common 
language between ulama and scientists, 
which will be used by both parties and 
demonstrate the effectiveness of good 
communication, with no questionable 
interpretation of the technical details 
involved. So far, in Indonesia, the 
influence of the voices of the ulama’s in 
bioethics committee is not particularly 
significant.  

One can then go slightly beyond this 
intended immediate purpose of looking 
at GM food, namely to lay the 
groundwork for further analysis of the 
topic from a bioethical perspective in 
Indonesia. GM food should, after all, 
not only be seen as a product (the 
‘what’) but no less importantly as an 
end-product that ‘carries’ with it the 
various food science and technology 
processes (the ‘how’). This is the 
starting point of a typical bioethical 
enquiry. 

To put into perspective faced by 
muslims in their choice of food: to 
accept or otherwise GMO food, one can 

observe the following remarks mede by 
Prof Sahin Aksoy (2008) at the Ninth 
Asian Bioethics Conference: 

“The practice and influence of the 
diverse ethical heritage in Islam has 
continued in varying degrees among 
Muslim in the contemporary world. 
Muslims must take into account the 
diversity and pluralism that has marked 
the Muslims of the past as well as the 
present. 

In the pursuit of a vision that will 
guide Muslims in decisions and choices 
about present and future ethical matters, 
the most important challenge may be 
not simply to formulate a continuity and 
dialogue with their own past ethical 
underpinning but, like the Muslims of 
the past, to remain open to the 
possibilities and challenges of new 
ethical and moral discoveries.”  

Muslims should follow closely the 
development of the modern bioethics, 
as a new academic field, and also as a 
value system in society. Internationally, 
the Islamic world should know of where 
they stand vis-à-vis the western world; 
from there a dialogue will emerge, be 
useful and effective. 

Globally, so many decisions, that 
will affect us all, are being made -- in 
education, in industry, in every aspects 
of life -- with very limited consideration 
of and contribution by Islam. We are 
behind in the process ‘from principles 
to governance’. We are not even heard 
in the development of the choice of 
tomorrow’s science-based food, for 
example, or in interpreting the 
Convention on Biological Diversity. 
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CONCLUSION 
 

In the document accompanying the 
establishment of the Indonesian 
National Bioethics Commision (Komisi 
Bioetika Nasional, 2004), a special 
effort was made to ’calibrate’ 1 the 
principles of Islamic bioethics 
'autonomy', 'beneficence' and 'non-
maleficence', and 'justice' as was 
researched by Sahin Aksoy and Ali 
Tenik (2002). The Indonesian muslim 
scholars are to ‘assist and help’ the 
Indonesian Government understand and 
analyze the the issues related to the 
rapid development of the life sciences, 
based on thorough knowledge of ethical 
principles. 

Ethical principles are particularly 
useful in real life situations, including 
guidelines for the development of new 
scientific knowledge and its application, 
as we move forward from these 
principles into governance.  
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Abstract 

Agriculture is one of the most important sectors of the developing countries. In India 
the Green, Blue, White and Yellow Revolutions are the example of remarkable 
accomplishments and gave enormous confidence to the agricultural scientists and 
farmers and enabled the country to attain basic food self sufficiency. The year 1996 can 
be considered as a landmark in agricultural biotechnology in general and crop protection 
in particular as four transgenic crops comprising three insect – resistant crops (Bt-corn, 
Bt-cotton and Bt-potato) and a herbicide tolerant soybean, developed by Monsanto, 
received regulatory approvals in the USA and these were commercially grown on a 
large scale for the first time. The year 2009 marked the beginning of the 14th 
consecutive year of large scale commercial cultivation of transgenic crops in multiple 
countries. In 1996, the area planted with transgenic crops was about 1.7 million 
hectares. In a span of about 13 years, the area increased 74-fold, an unprecedented 
adoption record for any new technology in agriculture! The number of countries 
growing transgenic crops which was only 6 in 1996, has reached 25 (10 industrial and 
15 developing countries including India) in 2008. The USA is the leading country in the 
commercial cultivation of transgenic crops followed by Argentina, Brazil, India, 
Canada, China, Paraguay and South Africa. In India, research on transgenic plant has 
been going on in several Govt. and private laboratories, since 1995. India made its long-
awaited entry into commercial agricultural biotechnology in March 2002 with the 
regulatory approval of three Bt-cotton hybrids incorporated with the Bt gene cry 1Ac, 
developed by Mahyco-Monsanto, for commercial cultivation. The benefits derived from 
Bt-cotton included effective control of bollworms resulting in an average yield increase 
by 13%, reduction in chemical sprays by 39% and net profit to farmers of over Rs. 
10,000/hectare as compared to non-Bt counter parts. The cotton production has almost 
doubled and consequently India which used to record one of the lowest cotton yields in 
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the world is now an exporter. In India, Bt-cotton contributed US$840 million or more to 
National farm economy, resulting in social and economic benefits and also intangible 
environmental benefits. 

 

Key words: India, Transgenic crops, Bt cotton, Economic benefit, Socio-economic 
impact. 

 

 
INTRODUCTION 
 

Biotechnology with its promise to 
revolutionize agriculture around the 
world is assuming an increasingly 
greater role in India's agricultural 
research. Agriculture is one of the most 
important sectors of the developing 
countries. Indian economy is basically 
agriculture oriented and country’s 
economic development is largely 
dependent upon the development of 
agriculture. Agriculture represents 
16.67% of India’s GDP and almost 70% 
of the population in the country depends 
primarily on agriculture, which provides 
employment to about 60% of the work 
force. Agriculture production 
contributes nearly 40% of our national 
income and about 31% of the total 
export of the country. 

 
INDIA’S SELF SUFFICIENCY 
 

‘Green Revolution’ and the 
subsequent advances made in 
agricultural sector has increased the 
total food grain production from 51 
million metric tons (m MT) (from a 

cultivated area of 97 million hectares (m 
ha) at an average of 522 kg/ha) in the 
year 1950-51 to 230 m MT (from 122 m 
ha at 715 kg/ha) in 2008-09. Thus, in 
about 58 years, with an increase in area 
by only about 26%, India was able to 
achieve about 310% increase in food 
production at an average of 229% 
increase in yield per unit area (kg/ha). 
India now has achieved self-sufficiency 
in food and is emerging as a 
recognizable exporter of agricultural 
commodities. According the Economic 
Survey of India 2000-01, we had a 
buffer stock of 60.00 million tons of 
food grain which further increased 
during 2003-04 to 64.08 million tones. 
However, the buffer stock has dipped to 
20.31 million tons during the current 
year. 

Now, we have become the world’s 
largest producers of milk (100.9 million 
tons), the second largest producer of 
rice (96.43 million tons), Wheat (78.40 
million tons), fruits (63.00 million 
tons), which accounts for nearly 14% of 
world’s fruit production. India tops in 
world production of Mango and 
Banana. Grape production is the highest 
in the world. In vegetables, India is 
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perhaps the second largest producer 
next only to China with a production of 
122.26 million tones. India is the largest 
producer of coconut in the world. 
Cashew nut production contributes 43% 
of the world production. India has also 
one of the largest livestock population 
in the world with 57% of world’s 
buffalo population and 16% of the cattle 
population. 

The Green, Blue, White and Yellow 
Revolutions are the example of 
remarkable accomplishments and gave 
enormous confidence to the agricultural 
scientists and farmers and enabled the 
country to attain basic food self 
sufficiency. However, our food security 
was somewhat shaken by the ever-
increasing   population which increased 
from 361 million in 1950 to more than 
1,000 million (>1.0 billion) (about a 
three-fold increase) by 2007 and it is 
predicted to exceed 1.5 billion by 2050. 
Added to this and the vagaries of the 
monsoons, about 30% of our food 
production is lost due to pests, diseases 
and weeds despite spending huge 
amounts on chemical pesticides for their 
control. Now, with the ever increasing 
human population the challenge before 
us is to double the food production in 
the next 30 years in the country on an 
environmentally sustainable basis.  Also 
the production of various other 
agricultural commodities like fruits, 
vegetables, edible oils, live-stocks and 
dairy products, semi-processed and 
processed food has to be enhanced 
considerably to meet the demand of 
both domestic and export market. 

 

POPULATION AND FUTURE 
DEMAND 

 
According to the latest UN report, 

the world population is expected to 
grow from 5.8 billion to a minimum 
saturation level of 8.5 billion. As on 
date the population is 6.34 billion.  The 
population of India has crossed 1.17 
billion and is close to 1.2 billion in 2009 
and still growing at the rate of 1.8% 
thus adding almost 1 Australia every 
year.  It is predicted to increase 1.5 
billion in 2050. The estimated food 
grain requirement in 2005 A.D. is 
placed at 240 million tons from an ever-
decreasing solid resource on account of 
habitation pressure.  

India is the second largest populous 
country in the world after China.  Out of 
the total population, Hindus constitute 
the majority with (80.5%) Muslims 
comes second (13.4%) followed by 
Christians, Sikhs, Budhists and Jain etc. 

 
AGRICULTURE 
BIOTECHNOLOGY 
 

Biotechnology based on molecular 
biology and genetic engineering holds 
enormous potential and offers manifold 
applications with its multidirectional 
advances in the areas of Agriculture, 
health care, population control, 
industry, energy production, 
environmental improvement, animal 
husbandry and aquaculture. 
Biotechnology has opened an exciting 
frontier in agriculture. Now Agriculture 
has moved from a resource based to a 
science based industry as Science & 
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Technology is being substituted for land 
and labour. 

 
TRANSGENIC PLANTS 
 

Agricultural biotechnology aims at 
enhancing the beneficial traits of plants, 
animals or microorganisms by 
introducing (or silencing) the desired 
gene(s) through genetic engineering. A 
unique feature of modern biotechnology 
is that, the polymerase chain reaction 
(PCR), plant genetics, molecular 
biology and plant transformation, the 
required genes from any source - be it 
bacteria, virus, fungi, plants or animals - 
can be isolated and introduced into a 
desired plant species irrespective of its 
relatedness. The introduced gene 
becomes a part of the host plant genome 
and an inheritable trait.  Such plants 
carrying the alien gene(s) are called 
‘Transgenic plants’ or ‘Genetically 
engineered or modified plants.’ 
Transgenic plants are created by man - a 
remarkable breakthrough in crop 
science akin to some of the brilliant 
advancements made in medical and 
several other areas of science. 

Transgenic technology can be 
utilized to develop plants with various 
beneficial traits such as i) Crop 
protection traits like resistance to pests, 
diseases and herbicides; ii) Abiotic 
stress in the form of tolerance to 
drought, heat, cold or salinity, thus 
enabling crops to be grown in 
inhospitable habitats; and iii) Quality 
traits leading to enhanced nutrition; 
prolonged shelf-life or improved taste, 
colour or fragrance of fruits, vegetables 

and flowers; and increased crop yield.   
 

BIOTECHNOLOGICAL 
BREAKTHROUGH – A TURNING 
POINT 
 

The year 1996 can be considered as a 
landmark in agricultural biotechnology 
in general and crop protection in 
particular as four transgenic crops 
comprising three insect-resistant crops 
(Bt-corn, Bt-cotton and Bt-potato) and a 
herbicide tolerant soybean, developed 
by Monsanto, received regulatory 
approvals in the USA and these were 
commercially grown on a large scale for 
the first time. These approvals were 
preceded by about 14 years of intensive 
research that demonstrated these crops 
to be beneficial to farmers while, at the 
same time, being safe to humans, 
animals as well as other non-target 
beneficial organisms, plants and 
environment. Subsequently, these and 
also other transgenic crops where both 
insect resistant and herbicide tolerant 
genes were stacked in the same plant 
were also developed and 
commercialized not only in the USA, 
but also in several other countries. 

The year 2009 marked the beginning 
of the 14th consecutive year of large 
scale commercial cultivation of 
transgenic crops in multiple countries. It 
has been a tough journey with 
speculated risks, opposition and 
controversies, while leading to 
unprecedented adoption by farmers 
following their economic and 
environmental benefits. 
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GLOBAL SCENARIO 
 
The area planted with transgenic 

crops in 1996, the first year, was about 
1.7 million hectares. It increased 
significantly from year to year to reach 
125.0 m ha in 2008 as depicted in the 
figure below. Thus, in a span of about 
13 years, the area increased 74-fold, an 
unprecedented adoption record for any 
new technology in agriculture! 
 

ADOPTION OF TRANSGENIC 
CROPS BY VARIOUS COUNTRIES 
 

The number of countries growing 
transgenic crops which was only 6 in 
1996, has reached 25 (10 industrial and 
15 developing countries including 
India) in 2008.   

The USA is the leading country in 
the commercial cultivation of transgenic 
crops, occupying 62.5 m ha  (50% of  

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

the total 125 m ha) followed by 
Argentina with 21.0 (16.8%), Brazil 
15.8 (12.6%), India 7.6 (6.1%), Canada 
7.6 (6.1%), China 3.8(3.0%), Paraguay 
2.7 (2.2%) and South Africa 1.8 (1.4%).  
The other 17 countries (Australia, 
Bolivia, Burkina Faso, Chile, Colombia, 

Czech Republic, Egypt, Germany, 
Honduras, Mexico, Philippines, Poland, 
Portugal, Romania, Slovakia, Spain and 
Uruguay), the transgenic area ranged 
around 0.1 m ha. only. 

Although only 25 countries are 
currently involved in the commercial 
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cultivation of only four major 
transgenic crops – soybean, corn, cotton 
and canola - that have been approved, 
altogether about 63 countries are 
engaged in transgenic research on some 
57 plant species comprising field crops, 
vegetables, fruits and other crops for 
various beneficial traits. These are in 
various stages of development and 
regulatory approval. 

 
GLOBAL MARKET OF 
TRANSGENIC CROPS 
  

The estimated value of transgenic 
crops grown globally in 2008 was 
US$7.5 billion representing 14% of the 
US$52.72 billion global crop protection 
market The projection for 2009 is 
US$8.3 billion.  

The number of farmers adopting 
transgenic crops has been steadily 
increasing every year and reached 13.3 
million from 25 countries in 2008. Of 
these, about 12.3 m or 92.5% were from 
resource-poor developing countries of 
which 7.1 m from China and 5.0 m 
from India planted Bt-cotton and the 
remaining 0.2 m planted other biotech 
crops.   

 
IMPORTANT TRANSGENIC 
CROPS  
 

The principal transgenic crop is 
soybean which occupy the area of 
65.8m ha. This is followed by 
maize(37.3 m ha)   , cotton(15.5 m ha.) 
and canola (5.9 m ha   ). These crops 
were either herbicide tolerant (HT) or 
insect resistant with Bt (IR) or both the 

traits stacked in the same plant (HT + 
IR). Gene stacking (or gene 
pyramiding) is receiving greater 
attention in recent years due to obvious 
benefits. 
 
INDIAN SCENARIO 
ROLE OF DEPARTMENT OF 
BIOTECHNOLOGY 
 

Taking note of the enormous 
potential and relevance of 
biotechnology for national 
development, a full fledged Department 
of Biotechnology (DBT) was created in 
1986 in the Central Ministry of Science 
and Technology of India, first of its 
kind in the world, DBT was set up with 
a mandate to act as a focal point in the 
administrative structure of the 
government for planning, promotion 
and co-ordination of biotechnological 
programs in order to provide a 
systematic impetus to the development 
of a strong R&D base for the process 
and product development and their 
application in important socio-economic 
sectors. DBT was also mandated to 
evolve rDNA biosafety guidelines for 
laboratory research and product 
applications.  Department also acts as 
an agent of government for importation 
of new rDNA based biotechnological 
process, products and technologies.  
The DBT has made concerted efforts for 
generating basic know-how and 
carrying out fundamental research in 
front line areas, and in developing 
biotechnology based products having 
immediate relevance to national needs. 
The DBT runs programmes and projects 
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of high national relevance covering 
almost all the areas of agriculture, 
health sector, energy supplies, 
environment improvement, population 
control, animal husbandry and 
aquaculture, genomics, Bioinformatics, 
societal programmes.  In fact, 
Biotechnology holds considerable 
promise in improving Indian 
Agriculture and consequently in 
enhancing the quality of life.  

In India, research on transgenic plant 
has been going on in several Govt. and 
private laboratories, since 1995.  Being 
a new technology involving GMOs, 
research in this area is closely 
scrutinized and monitored by DBT.  
DBT has set up several committees 
such rDNA Advisory Committee 
(rDAC), Institutional Bio-safety 
Committee (IBSC), Review Committee 
on Genetic Manipulation (RCGM) and 
Gentic Engineering Approval 
Committee (GEAC) which comprise 
experts from various fields.  These 
committees help DBT in preparing the 
regulatory guidelines and ensure that all 
the prescribed bio-safety measures are 
followed in laboratory experiments 
before permission is given for field 
trails and subsequently for commercial 
cultivation. 

The transgenic field experiments 
conducted in India have enabled the 
country to have hands on experience on 
several genetically modified plant.  
Most important among them are 
transgenic Bt. Cotton, Bar-Barnase and 
Bar-Barstar mustard and Bt. Tomato 
and Transgenic Bt. brinjal.  Data 
generated in India have demonstrated 

substantial agronomic benefits from 
transgenic plants over the 
corresponding non-transgenic controls. 
In addition, experiments have also been 
conducted for transgenic cabbage, 
cauliflower, brinjal, tobacco, tomato etc. 
Several other plants like rice, pigeon-
pea, soybean, chili, black pepper and 
corn have been transformed with 
improved traits and these are likely to 
be experimented upon in open 
environmental conditions soon. The rich 
experience gained from hands on 
experiments in the field conditions has 
provided insights about the benefit as 
well as the risks from the use of such 
plants. 

 
FIRST BIOTECH CROP 
COMMERCIALIZED 
 

India made its long-awaited entry 
into commercial agricultural 
biotechnology in March 2002 with the 
regulatory approval of three Bt-cotton 
hybrids incorporated with the Bt gene 
cry 1Ac, developed by Mahyco-
Monsanto, for commercial cultivation.  
This approval was preceded by a large 
number of laboratory studies and more 
than 500 field trials carried out in 
different agro-climatic regions between 
1998 and 2001 to assess their efficacy 
against bollworms and also the safety 
and benefits.  

Realizing the potential of Bt-cotton, 
more than 20 other Indian seed 
companies have already become sub-
licensees of Mahyco-Monsanto. An 
improved version of Bt-cotton 
(Bollgard® II), stacked with two Bt 
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genes, namely cry 1Ac and cry 2Ab2, 
also developed by Mahyco-Monsanto, 
was approved by GEAC in 2006. Two 
more versions of Bt-cotton, one 
developed by J. K. Agri Genetics Ltd., 
incorporated with cry 1Ac with an event 
different from Mahayco-Monsanto’s, 
and another version developed by Nath 
Seeds stacked with two genes, cry 1Ab 
and cry 1Ac with Event GFM, were also 
approved in 2006. These companies 
have introduced Bt gene(s) into their 
own cotton hybrids developed for 
different agro-climatic regions. By 
2008, about 30 companies were 
engaged in the production of Bt-cotton 
with 274 Bt-cotton hybrids. At the same 
time, illegal Bt-cotton and spurious 
seeds have also found their entry into 
market. There has also been unjustified 
opposition and spread of 
misinformation about the safety and 
bebefits of Bt-cotton and biotechnology 
by a few NGOs and individuals. 
Nevertheless, research on biotechnology 
is making rapid progress, with the 
support extended by Govt of India and 
faith shown by the scientific community 
and farmers. Several public sectors and 
private companies in India are engaged 
in doing research on some 17 crops for 
various transgenic traits.  
 
ADOPTION OF BT-COTTON IN 
INDIA 
 

The area planted with Bt cotton has 
been steadily increasing year after year 
in India.  In 2002, the first year, it was 
about 30,000 (0.03 million) ha and by 
2008 it reached a staggering 7.6 m ha 

representing 82% of the total cotton 
area. The number of farmers who 
adopted Bt-cotton in 2002 was about 
20,000 which increased to 5.0 million 
by 2008. This increasing trend will 
continue in the coming years. The 
benefits derived from Bt-cotton 
included effective control of bollworms 
resulting in a an  average yield increase 
by 31%, reduction in chemical sprays 
by 39% and net profit to farmers of over 
Rs.10,000/hectare as compared to non-
Bt counter parts. The cotton production 
has almost doubled and consequently 
India which used to record one of the 
lowest cotton yields in the world, is 
now an exporter. 

 
STATUS OF GM FOOD CROPS  
 

The promoters of this technology are 
keen to start cultivation of GM varieties 
of tomato, potato and green vegetables 
including brinjal in India.  Bt-Brinjal is 
going to be the first food crop.  This is 
at advance stage of regulatory 
development and is under consideration 
for commercial release.  Other GM food 
crops are at R & D stage. 

 
SAFETY AND BENEFITS 
 

For biotech products, safety 
assessment and risk management have 
been given the highest priority. Every 
country, which in the process of 
commercialization of transgenic crops 
has to develop necessary bio-safety 
guidelines. All biotech products, 
including transgenic crops, undergo a 
comprehensive and rigorous assessment 
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process to demonstrate their safety and 
benefits before they are given due 
regulatory approvals.  

 
ECONOMIC BENEFITS 
 

Transgenic crops have been 
continuously grown on millions of 
hactares/acres in several countries in the 
last 13 years and the results have 
indicated significant increase in yield 
owing to effective pest/disease/weed 
control.  Other benefits include (i) 
Drastic reduction in the use of chemical 
pesticides (ii) Attractive revenue to 
farmers, both small and large (iii) 
Social, economic, health and 
environmental benefits (iv) No 
untoward incidents related to food/feed 
safety, environment or pest resistance. 

The global net economic benefits to 
biotech crop farmers in 2007 alone was 
US$10 billion (US$6 billion for 
developing countries, 4 b for industrial 
countries). The accumulated benefits 
during the period 1996 to 2007 was 
US$44 billion, equally shared by the 
developing and industrial countries. 

 In India, the average cotton yield 
which was 308kg/ha in 2002, prior to 
introduction of Bt-cotton, increased to 
560kg/ha in 2007, similarly, the 
national cotton production increased 
from mere 15.8 million bales in 2002 to 
31.0 m bales in 2007. Exports of raw 
cotton which was 0.9 m bales in 2005 
increased to 4.8 m bales in 2007. 
Further, Bt-cotton contributed US$840 
million or more to National farm 
economy. Thus, there have been social 
and economic benefits and also 

intangible environmental benefits. The 
ever-increasing demand for Bt-cotton 
seeds is a clear reflection of farmers’ 
confidence in this technology and its 
benefits. 

As we enter the 14th year of large 
scale commercial cultivation of 
transgenic crops in multiple countries, 
research on more exciting transgenic 
traits such as nutritional enhancement 
and tolerance to drought, cold and other 
abiotic stresses are in progress.  
Biotechnology is the hope for future 
and will provide the unlimited 
opportunity of meeting the expectations 
of the people for solving the problems 
of hunger, diseases, environmental 
pollutions, toxic wastes, energy 
shortage and over population. There is 
an urgent need to strengthen the 
biotechnology awareness building 
strategies by established private and 
public sectors which would increase the 
biotechnology perception globally. 
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Abstract 

The issue of Halal (permissibility) is very close to Muslim society in Malaysia. With 
the advancement of food technology - such as agribiotechnology - in the world today, 
Muslim demand answers and explanations on the permissibility of products derived 
from such technologies. On the other hand, a verified halal certificate for such products 
is urgently required. Thus, the government of Malaysia – especially through National 
Fatwa Committee, JAKIM etc.- is working to development policy and system for halal 
certification in Malaysia. This paper explains briefly the process of halal certification in 
Malaysia. 
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INTRODUCTION 

 
According to the Population and 

Housing Census 2000 figures, 
approximately 60.4 percent of 
Malaysian population practiced Islam 
(8). In other words, out of 27 million 
population of Malaysia, about 16.3 
million are Muslim. Looking at these 
figures, we now understand why the 
issues of permissibility of foods, drinks 
or medicines are important among 
Muslim in this country. 

At the same time, the advancements 
in food technology and biotechnology 
also crucial to Muslim in this country. 
Muslims are now more exposed to 
various ingredients and processed foods 
that may be of questionable halal status. 
This situation put more emphasis on 
halal issue. However, permissibility of 
the products (foods, drinks and 
medicines) are not the only concern 
among Muslim in this country. They are 
also concern on the safety and nutritious 
content of the food consumed. 

Thus, it is imperative to understand 
the relationship of biotechnology-based 
products (foods, drinks and 
medications) with halal aspect. For this 
purpose, this report will touch on 
several points related to biotechnology 
and Islam in Malaysia.  The discussion 
will focus on four important points: 

1. fatwa on biotechnology-based 
products in Malaysia; 

2. responsible body in issuing 
fatwa; 

3. mechanism involved in issuing 
fatwa; and  

4. responsible agency in issuing 
halal certification in Malaysia. 

Fatwa on Biotechnology-based 
products (consumable products) 

Fatwa or an Islamic edict is defined 
as a scholarly opinion on a matter of 
Islamic law to provide guidance to other 
scholars, judges and citizens on how 
subtle points of Islamic law should be 
understood, interpreted or applied. 

In Malaysia, there is only one fatwa 
that is closely related to biotechnology 
and consumable products. The fatwa 
was issued in the Special Conference of 
the National Fatwa Committee of the 
Malaysian on July, 12, 1999. The fatwa 
rules (9) that: 

1. Goods, foods and drinks which 
are made through the process of the 
pork’s DNA biotechnology contravened 
with the syara’  is prohibited 

2. Using the pork’s DNA 
biotechnology in the goods, foods and 
drinks industries is not yet reaches the 
level of dharurat (emergency) as there 
are many other alternatives 

3. This ijtihad is based on the 
Islamic jurisprudence as regards: 
“preventing harm takes precedence over 
gaining or attaining benefits” 

 
FATWA – THE INSTITUTION 
 

In Malaysia, the issuance of Fatwa is 
carried out by the government 
institutions named the National Fatwa 
Committee (or the Fatwa Committee). 
This committee was formed in 1970, 
under the National Council for the 
Malaysian Islamic Affairs. The function 
of the National Fatwa Committee is to 
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discuss and coordinate issues regarding 
fatwa at national level and to advise the 
Ruler on various issues regarding 
Muslims in this country. 

The Fatwa Committee consists of a 
Chairman (appointed by Committee’s 
member). Other members are the muftis 
of all states in Malaysia and five experts 
(Islamic Scholars) who are recognized 
by JAKIM and appointed by the 
Council of Rulers. In the process of 
issuing fatwa, several agencies such as 
World Fatwa Management and 
Research Institute (INFAD)1 and 
JAKIM, assisted the Fatwa Committee 
by conducting research and provide 
substantial information to the 
committee. 

With regard to the development of 
agri-biotechnology, in 1999, the 
Committee had issued a fatwa on the 
permissibility of biotechnology-based 
products such as food, drinks and 
medicine. This fatwa has played a great 
role as guidance to all players in halal 
industry in developing or producing 
consumable products in this country. 

 
FATWA – THE PROCESS 
 

The Fatwa Committee will hold a 
meeting when a fatwa was proposed. 
Before the Committee makes a fatwa, 
the Mufti may decide that a research 
should be carried out and a working 
paper prepared. When the research and 
reports are ready, the Committee will 
meet again to decide on the fatwa. After 

                                                            
1 INFAD is under Islamic Science University of 
Malaysia (USIM) 

the fatwa is prepared, the Chairman, on 
behalf of the fatwa committee, will 
submit the fatwa to the Ruler and when 
the fatwa has been assented by the 
Ruler, the Committee will inform the 
State Government. If the state 
government decided to accept the fatwa, 
only then the fatwa will be gazetted2. 

In Malaysia, not all fatwa becomes 
law. The fatwa become law only when 
it is gazetted. However, not all fatwas in 
Malaysia are gazetted. The gazetting of 
this fatwa is up to the discretion of the 
State. This means that even though the 
National Fatwa Committee recommends 
that a particular fatwa be made a law, 
the ultimate prerogative of whether such 
a fatwa should be gazetted lies within 
the state and the State ruler3. 

In issuing a fatwa, the Fatwa 
Committee is expected to follow the 
tenets of the Syafie School. However if 
the Committee believes that following 
the tenets of the Syafie school would 
lead to a situation repugnant to public 
interests, the Fatwa Committee can turn 
to the tenets of the Hanafi, Maliki or 
Hanbali schools. If the Fatwa 
Committee is of the opinion that none 
of the four schools can be followed 
without leading to a situation that is 

                                                            
2 In most of the States, the assent of the Sultan 
(Ruler of the State) is required before a fatwa 
can be gazetted. However, in the Federal 
Territories, the Mufti can make and publish a 
fatwa in the Gazette without the consent of the 
Agong (the King). 
3  Though, the fatwa is not gazetted, most 
Muslim (as well as company, such as food 
producer) will refer to the fatwa issued by the 
National Fatwa Committee as guidance in their 
daily life. 
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repugnant to public interests, then it can 
resort to ijtihad (the exercise of 
independent judgment) in making the 
fatwa. 

 
HALAL CERTIFICATION 
 

In Malaysia, halal certification is 
under the responsibility of Department 
of Islamic Development Malaysia 
(JAKIM). JAKIM is a Malaysian 
Government institution and JAKIM’s 
vision to assist in the creation of a 
progressive and morally upright ummah 
based on Islamic principles in line with 
the Malaysian vision through an 
efficient and effective Islamic Affairs 
Management organization 

Based on these virtuous principles, 
JAKIM has been responsible to 
ascertain policies pertaining to the 
development and advancement of 
Islamic affairs in Malaysia by fostering 
and promotion the sanctity of the 
aqidah and Islamic laws, JAKIM also 
has been relied upon to enact and 
standardized laws and procedures, also 
to co-ordinate their implementation in 
all the states.  

 
HALAL CERTIFICATION – THE 
PROCESS 
 

There are several steps to follow in 
order to obtain halal certification from 
JAKIM. The steps are as follow: 

 
1. Application of halal 
certification. 

Any company who wishes to apply 
for halal certification may need to fill 

several document obtained from JAIM. 
 

2. Document Evaluation 
The application forms and 

supporting documents includes a 
detailed analysis of the company’s 
profile and registration, the local 
authority’s license, declared ingredients, 
name and address of manufacturers/ 
suppliers of ingredients, original status 
of halal ingredients, packaging 
material, manufacturing process and 
procedures, halal certification from 
suppliers and slaughterhouse 
certification from the State Islamic 
Department will be evaluated. 

 
3. Inspection 

Full payment of the certification fees 
has to be made before the on-site 
inspection. The inspection of the 
premises has to be in accordance with 
those declared in the application forms 
and supporting documents. The site 
visit involves a meeting with senior 
officers of the company and questioning 
the production staff responsible for the 
hall requirements. The physical site 
inspection includes inspection of 
ingredients declared, storage of raw 
materials and finished products, cold 
rooms, processing plant – 
manufacturing flows and handling 
aspects during production, packaging 
materials, general hygiene, quality 
control and assurance practices. The 
discussion with the senior personnel of 
the company and the production staff 
responsible for the hall compliance is to 
confirm the observation findings and 
the necessary recommendation are duly 
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endorsed as correct by the parties 
concerned. 

 
4. Report Preparation 

Technical inspectors conducting the 
inspection and analysis will then write a 
full report on the status of the 
application. 

 
5. Evaluation Committee and 
Recommendation 

The report will then be tabled and 
evaluated by a committee for issuing 
Halal Certificate. 

 
6. Issuing the Halal Certificate 

JAKIM will issue the halal 
certificate and give permission to use 
the halal logo for the products supplied. 

 
7. Halal Conformity 

JAKIM will carry out halal 
conformity through constant monitoring 
either be surprise visit/inspection or 
verbal communication with the 
companies involved. Upon discovery 
during the post certification period, any 
changes made by the manufacturer 
without prior approval of JAKIM will 
result in the certificate being suspended 
or revoked. These changes may be 
minor, major or serious.  

o MINOR -  involving hygiene 
and cleanliness (e.g. the use of pest 
control); 

o MAJOR - involving the change 
of ingredients, suppliers, machinery and 
relocation of plant;   

The above mentioned failures will 
render the certificate to be suspended 
and subjected to the remedial and 

corrective actions by the application.  
o SERIOUS - involving the use of 

haram ingredients in the production 
(e.g. non-zabihah-slaughtered animals, 
pork or its derivatives, etc). Major 
failure will cause the certificate to be 
revoked. 

The total time of issuing the halal 
certification is within three months. 
This includes the application, process, 
inspection, report writing, committee 
meeting and issuance of the halal 
certification. However, it also depends 
on the payment made by the customers. 

The validity of Halal Certificate and 
its logo is for two (2) years and any 
renewal application has to be forwarded 
not later than three months before the 
expiry date. 

In Malaysia, a food company with 
halal certification is seen as having a 
more a competitive advantage over 
other food companies. The society, 
particularly the Muslims, is more aware 
of products with halal certification. 
They will definitely choose product will 
the certification. It is important to note 
that halal certification is not only 
benefit Muslims but benefits all 
consumers as it not only covers 
religious requirements but it also 
imposes strict hygiene practices 

 
CLOSING 
 

Malaysian Government is aware of 
the importance of halal issue among 
Muslim in this country. Because of that, 
the government has set up relevant 
agencies to support this situation. The 
setting up of these agencies will be an 
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excellent support or guidance for 
companies who planned to produce or 
import agri-biotechnology products to 
be marketed in this country  
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Abstract 

The intention of this paper is to develop some understanding on ijtihad and its 
accompanying principles and to stress its importance to the sphere of biotechnology. 
Ijtihad occupies a central role in the development of the rulings of shari’ah and the 
progress of the ummah. It is the science of shari’ah that prescribes a specific procedure 
for the extraction or derives of rulings (istinbat) from the sources of Islamic 
jurisprudence on matters that are not being specifically ruled by the Quran and Sunnah 
by scholars called mujtahid. The intention or objectives of shari’ah (maqasid shari’ah) 
must be found. The age of biotechnology brings many opportunities for improvements 
in quality of life. The speed and progress of this technology spark new challenges to 
matters which were previously not being ruled. For a simple reason, the subject matters 
were not present then. The subject matters are enormous. Opportunities are abundance. 
These include the production of high quality genetically modified foods; agricultural 
biotechnology; protein engineering; modern gene technology; enzyme technology; new 
applications of bacteria; synthesis of new proteins and many other specialized areas of 
new research and developments. Ijtihad plays a very important role in deriving a new 
shari’ah ruling to ensure that biotechnology based activities and products remain in 
conformity with the tenets of Islam. 

Key words: Ijtihad; Shari’ah; Islamic Jurisprudence; Biotechnology. 
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INTRODUCTION 

 
Many scientific developments took 

place in the modern age. This includes 
biotechnology. The phase of 
developments of this technology is 
rapid. Recent developments may require 
new rulings to ensure that they are in 
confirmity with the principles of Islam. 
The experts of Islamic law or shari’ah 
must formulate the relevant ruling based 
on a scientific approach called ijtihad 
with the accompanying knowledge of 
Islamic jurisprudence (usul al-fiqh). 

The Holy Qur’an teaches that life is a 
process of progressive development. 
Life is not static; it is moving. 
Movement is a sign of life, a mark of 
progress, an order of nature, while 
denial of movement is an indication of 
stagnation, a symbol of death.  Muslims 
must not remain stagnant at the level of 
medieval age consciousness.  The world 
has gone far ahead and is confronted 
today with new forces implanting 
profound changes in human affairs.  
The Muslim community must now look 
forward, refashion its general outlook, 
restructure its social frame and move 
out in search of new terms of equality 
with other world communities (2).   

It requires a break-through in 
perception, a change in intellectual 
approach in which healthy thinking may 
thrive.  The Muslims should not build 
castles in the air by imagining that they 
are not concerned with lowly mundane 
affairs because their centre of attention 
is the other world.  They must not forget 
that their holy Prophet had achieved 

ideal success in worldly life in addition 
to instilling religious and spiritual 
acumen among a cast section of 
humanity sunk in the depths of 
ignorance and profligacy (2). 

Human thought and action now 
requires recalibration and readjustment 
in the light of modern trends in 
intellectual and cultural temperament, 
which have drastically out-dated many 
of the old guidelines. Appropriate 
machinery is needed for restoring 
relevance to such guidelines.  The 
purpose will be served by bringing into 
play the process of ijtihad, so that 
appropriate interpretations are made 
whenever old rulings of conduct appear 
irrelevant, or new provisions are 
adopted whenever links are found 
missing (2). 

Ijtihad thus becomes indispensable, 
as it will speak where there is silence, 
and will reinterpret where there is 
misconstruction, thereby protecting old 
rulings from being side-tracked and 
forgotten, and restoring them a value of 
compatibility with modern trends.  The 
Quran permits the ummah to take 
decisions on problems not specifically 
covered by the Quran and hadith, by 
adoption of the principle of ijtihad (2). 

Ijtihad was indispensable during the 
holy prophet’s time. It is all the more so 
during the present time, when life has 
become more complex and problematic, 
and the Muslims feel confused, 
bewildered and dispirited in all walks of 
life. Its operation will ensure a 
harmonious blend of Islamic ideals with 
present day requirements, most 
imperatively needed for the Muslim 
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community afflicted with manifold 
ailment for many centuries in the past 
(2). 

Muslims are already left behind. 
While the world is dashing ahead in 
leaps and bounds towards great heights 
of prosperity of the 21st Century, the 
Muslims have chained themselves to 
outmoded concepts of the medieval 
past.  They should in all seriousness 
free themselves from fetters of their 
own making and attune themselves to 
the modern world trends by adopting 
the operation of ijtihad even now, if 
they want to co-exist with other 
advanced nations of the world as equal, 
respectable (2). 

This makes us cast around for some 
of the crucial factors that are 
responsible for a society’s rise or fall. 
For this purpose, the inherent tendency 
of a Muslim is to turn towards the 
Quran and the Sunnah for guidance. 
According to the Quran, the most 
important factor in society’s rise or fall 
is the human being himself.  The Quran 
clearly states that “God does not 
change the condition of a people until 
they change their own inner selves”1 
and that “corruption has appeared 
everywhere because of what people 
have done”2. This implies that human 
beings are themselves the architects of 
their fate. They are not only the end but 
also the means of their development 
and, as the Quran points out, they can 
have nothing more than what they strive 

                                                            
1 Quran: Surah Al-Ra’du, 11. 
2 Quran: Surah Al-Rum, 41. 

for.3 Their rise and fall can, therefore, 
be rationally explained by analyzing 
their own motivations, efforts, 
characters and capabilities (10).  

It is also necessary to have freedom 
of thought, expression and enterprise.  
Without these, people will not have the 
initiative and drive that are needed to be 
innovative and to push forward the 
frontiers of their society’s knowledge 
and technology (9).  One of the 
important missions of the Prophet was 
to free mankind from the chains that 
bind them.4  Shackles of any kind, 
whether physical or mental, can be 
hindrance to development.  People 
should be free to think and act freely, 
provided that they do not cross the 
bounds of moral values. It is also 
important to avoid confrontation, 
conflict and war as much as possible 
because these not only generate 
insecurity and tension but also divert 
resources away from nation-building 
activities and, thereby, frustrate the 
realization of the maqasid al-shari’ah.5  

From a comprehensive thematic 
analysis of the textual sources of the 
shari’ah pertaining to the objectives of 
legislation, we can draw the following 
conclusions.  Both its general rules and 
specific proofs indicate that the all-
purpose principle (maqsad ‘amm) of 
Islamic legislation is to preserve the 
social order of the community and 
insure its healthy progress by promoting 
the well-being and righteousness 

                                                            
3 Quran: Surah Al-Najm, 39. 
4 Qur’an: Surah Al- A’raf, 175. 
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(salah) of that which prevails in it, 
namely, the human species.  The well-
being and virtue of human beings 
consist of the soundness of their 
intellect, the righteousness of their 
deeds as well as the goodness of the 
things of the world where they live that 
are put at their disposal (10).  

The Muslim community is always in 
need of far-sighted scholars with a 
thorough understanding of the shari’ah 
and a firm grasp of its objective as well 
as a comprehensive awareness of 
people’s needs. Their duty is thus to 
provide shari’ah-inspired solutions to 
the community’s problems to cure it of 
all types of disease and salvage its 
strength and honor. In fact, God has 
guided us to this by commanding us to 
reflect on the shari’ah indicants and 
proofs and to make every effort to 
discover His intent. This is inferred 
from numerous Quranic verses and 
authentic prophetic traditions (Sunnah) 
(10).  

 
THE MEANING OF IJTIHAD 

 
Etymologically, ijtihad means 

striving or exertion; and as a legal 
language it is defined as the total 
expenditure of effort by a mujtahid, in 
order to infer, with a degree of 
probability, the rules of shari’ah from 
the detailed evidence in the sources. 
Two points may be noted in this 
definition: One ijtihad is conducted by a 
qualified jurist in shari’ah, namely the 
mujtahid: Two ijtihad is basically 
envisaged as an individual effort 
wherein the scholar or mujtahid exerts 

himself to the best of his ability in 
search of Islamic solution to an issue 
(9).  

This branch of the Islamic 
jurisprudence is considered necessary in 
occasions where the Primary sources of 
Shari’ah, namely the Quran and 
Sunnah, are silent on a particular issue, 
or where there the text is zaniy al-thubut 
wa al-dilalah  (both its validity and 
denotative meaning are not definitive); 
or it is qati’al-thubut zaniy al-dilalah 
(the validity is definitive but it’s 
denotative meaning is speculative); or  
it is qati’ al-dilalah zaniy al-thubut (the 
denotative meaning is definitive but it’s 
validity is speculative). Except in these 
occasions, ijtihad is not necessary in a 
case where there is a text with qais al-
dilalah wa al-thubut (both definitive 
validity and denotative meaning). 
‘There is no ijtihad where there is a 
text’ is a popular maxim to that effect 
(5).  

Ijtihad is the most important source 
of shari’ah next to the Quran and 
Sunnah. The main difference between 
ijtihad and the revealed sources is that 
ijtihad proposes a continuous process of 
development whereas revelation of the 
Quran and the Sunnah discontinued 
after the demise of the prophet. Ijtihad 
thus remains as the principal instrument 
by which to relate the Quran and the 
Sunnah to the challenging conditions of 
society (5).  

As a vehicle of renewal and reform, 
ijtihad is always dominated by its dual 
concern of continuity and change: 
continuity with the given fundamentals 
of Islam while keeping pace also with 
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the realities of social change. The two 
concerns of continuity and change thus 
characterize the history of ijtihad and 
the role it has played in the 
development of Islamic law (5).  

Primarily, ijtihad is relevant and 
much required in issues lacking direct 
and clear text either from the Quran or 
sunnah. It is incontrovertible however, 
that the Quran addresses all issues 
related to political, social and religious 
life. Nevertheless, the address is mostly 
in a general and broader perspective. It 
does not necessarily break it into 
specific and detailed terms. The 
underlying logic behind this is to 
encourage the intellectual excursion into 
the Book. Islam as a religion does 
appeal to intellect; it is neither dogma 
nor myth difficult to unravel. Unlike the 
man made law, shari’ah is not based on 
a rigid judicial precedent which must be 
applicable at any time. Instead, with the 
aid of ijtihad it is possible for a given 
generation to derive shari’ah rulings as 
dictated by ever-changing realities. 

This method of finding legal basis 
was well practiced up till the 4th 
century. Afterward, some scholars 
claimed the closure of its gate, thereby 
embracing the so-called taqlid i.e. blind 
imitation. To those scholars, closure of 
the gate of ijtihad became necessary as 
a measure to maintain and guard the 
sanctity of shari’ah against the 
‘invaders’ who would arrogate to 
themselves false eligibility to conduct 
ijtihad. As such they called for a total 
adherence to the existing schools of 
legal thought. However, some scholars 
criticized this position as it is deemed 

inconsistent with the spirit of shari’ah 
which commands continuity and 
relevance in any given time and space. 
Ijtihad plays a significant role in 
dealing with novel and emergent cases 
which are comparatively not 
experienced in the past, and for which 
there has to be a legal rule from 
shari’ah perspective. 

The past scholars only conducted 
ijtihad as a response to their immediate 
conditions in the face of some pressing 
social problem, and was not necessarily 
meant to take care of issues yet to 
unfold. Should we stick to the narrow 
ijtihadat (plural of ijtihad) carried out 
by the past scholars, as propounded by 
the proponents of taqlid, it would 
amount to rendering shari’ah static and 
dormant to proffer solutions to 
increasingly unending issues of the 
contemporary world. If not for ijtihad, 
new issues arising from medical, 
biotechnological and financial fields 
such as organ transplantation, 
genetically modified food and social 
insurance would have appeared as no-
go-area for shari’ah to explore. On the 
contrary, shari’ah permeates every 
aspect of human endeavors, namely 
political, social and cultural, with a 
view to regulating them for a maximum 
benefit of the mankind. The knowledge 
of usul al-fiqh is extremely important 
before one could embark on exercising 
ijtihad. 

 
MASTERY OF THE KNOWLEDGE 
OF USUL AL-FIQH 

 
Usul al-fiqh i.e. the methodological 
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science of Islamic Jurisprudence 
embodies a set of principles, the proper 
understanding of which enhances the 
derivation of shari’ah rule, with the 
recourse to the Quran and Sunnah as 
the primary sources. 

The science of usul al-fiqh is 
considered to be the most important 
method of research ever devised by 
Islamic thought. Indeed, as the solid 
foundation upon which all the Islamic 
disciplines are based, usul al-fiqh not 
only benefitted Islamic civilization but 
contributed to the intellectual 
enrichment of world civilization as a 
whole. 

Usul al-fiqh, or the roots of Islamic 
law, expounds the indications and 
methods by which the rules of fiqh are 
deduced from their sources. These 
indications are found mainly in the 
Quran and Sunnah, which are the 
principal sources of shari’ah. The rules 
of fiqh are thus derived from the Quran 
and Sunnah in conformity with a body 
of principles and methods which are 
collectively known as usul al-fiqh. 

A more elaborate definition goes 
thus: it is the principles with which a 
mujtahid arrives at the extraction of 
practical legal rules from their detailed 
sources. 

It could be understood from the 
above definition that, usul al-fiqh is a 
branch of knowledge the mastery of 
which enables a mujtahid to derive legal 
rules after a painstaking study and 
understanding of both Quran and 
Sunnah as the primary sources. 

The significance of usul al-fiqh can 
hardly be overemphasized. Knowledge 

of the rules of interpretation is essential 
to the proper understanding of a legal 
text. Unless the text of the Quran or the 
Sunnah is correctly understood, no rules 
can be deduced from it, especially in 
cases where the text in question is not 
self-evident. 

Hence, rules by which one is to 
distinguish a speculative text from the 
definitive, the manifest (zahir) from the 
explicit (nass), the general (‘amm) from 
the specific (khas), the literal (haqiqi) 
from metaphorical (majazi) and how to 
understand the implications (dalalat) of 
a given text are among the subjects 
which warrant attention in the study of 
usul al-fiqh. An adequate grasp of the 
methodology and rules of interpretation 
also ensures the proper use of human 
reasoning in a system of law which 
originates in divine revelation. 

The principal objective of usul al-
fiqh is to regulate ijtihad and to guide 
the jurist in his effort at deriving the law 
from its sources. The need for the 
methodology of usul al-fiqh became 
prominent when unqualified persons 
attempted to carry out ijtihad, and the 
risk of error and confusion in the 
development of Shari’ah became a 
source of anxiety for the ulama 
(scholars). The purpose of usul al-fiqh 
is to help the jurist to obtain an 
adequate knowledge of sources of 
Shari’ah and of the methods of juristic 
deduction and inference. 

This scenario is best exemplified in 
the story of Muaz bin Jabal when he 
was sent to Yemen by the Prophet. 

When the Prophet deputed Muaz bin 
Jabal to Yemen in the capacity of a 
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judge, he asked him: "On what will you 
rely for resolving the differences". To 
this he replied: "On the Book of Allah, 
the Quran". The Prophet said: "If 
nothing specific is found in the Book of 
Allah on the point at issue, on what 
basis will you give the judgment?" He 
replied: "On the basis of the judgments 
of the Prophet of Allah, for I have 
observed your judgments in different 
matters and have committed them to 
memory. If there crops up a matter, 
which is similar to the one in which you 
have given a verdict, I shall make use of 
it and give judgment accordingly". The 
Prophet asked for the third time: "What 
course will you adopt when a problem 
crops up about which there is nothing 
specific either in the Book of Allah or in 
my judgments?" He replied: "In such 
cases I shall resort to ijtihad and give a 
decision on the basis of the Holy Quran 
and your traditions with equity and 
justice". The Prophet then said: 
"Thanked be to Allah that He has 
enabled His Prophet to choose for the 
administration of justice a person, 
whose actions are commensurate with 
His Will" (14).  

According to Al-Imam Al-Haramain, 
the knowledge of Arabic language is 
imperative because the language of 
shari’ah is Arabic. It is also the means 
for one to understand the Quran and 
Sunnah. (3). It is also important to 
command the Arabic grammar rules in 
order to properly understand the actual 
meaning of the words. (3)  

The knowledge of Quran and sunnah 
must be mastered as they are the 
foundations of religious rulings and the 

basis of Islamic details. Next is to 
master the knowledge of usul al-fiqh as 
it is the door to ijtihad. The knowledge 
of nasakh (abrogate) and mansukh 
(abrogated), the knowledge of hadith in 
order to understand its classifications, 
and also the knowledge of fiqh in order 
to understand each rulings individually 
(3).  

Thus, the mastery and expertise in 
usul al-fiqh is extremely instrumental 
for a mujtahid to exercise ijtihad. In the 
present context, without usul al-fiqh, no 
one could become a mujtahid and 
qualified to prescribe a shari’ah ruling 
on a new matter. 

 
BIOTECHNOLOGY OVERVIEW  

 
Now we shall look briefly on 

biotechnology in order to have some 
basic understanding and equally 
appreciate that the novelty of the subject 
matter would necessitate new shari’ah 
ruling when the need arises. 

 
 Modern Biotechnology 

Biotechnology is a technology based 
on biology, especially when used in 
agricultural, food science and medicine. 
United Nations Convention on 
Biological Diversity (CBD) defines 
biotechnology as: 

“Any technological application that 
uses biological systems, living 
organisms, or derivatives thereof, to 
make or modify products or processes 
for specific use” (6).  

Thus, in short, biotechnology can be 
referred to as any scientific 
advancement achieved in the field of 
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biology, because the area of 
biotechnology is very big, it includes 
each and every organisms living on 
earth.  

The age of biotechnology brings 
many opportunities and improvements 
in quality of life. The speed and 
progress of this technology spark new 
challenges to matters which were 
previously not being ruled on, for the 
simple reason, the subject matters were 
not present then. The subject matters are 
wide-ranging and opportunities are 
abundant. These include genetically 
modified foods; agricultural 
biotechnology; protein engineering; 
modern gene technology; enzyme 
technology; bacteria and applications; 
protein synthesis and many other 
specialized area of new research and 
developments. 

Biotechnology is often used to refer 
to genetic engineering technology of the 
21st century; however the term 
encompasses a wider range and history 
of procedures for modifying biological 
organisms according to the needs of 
humanity, going back to the initial 
modifications of native plants into 
improved food crops through artificial 
selection and hybridization. 

Bioengineering is the science upon 
which all biotechnological applications 
are based. With the development of new 
approaches and modern techniques, 
traditional biotechnology industries are 
also acquiring new horizons enabling 
them to improve the quality of their 
products and increase the productivity 
of their systems. 

Biotechnology has applications in 

four major industrial areas, including 
health care (medical), crop production 
and agriculture, non-food (industrial) 
uses of crops and other products (e.g. 
biodegradable plastics, vegetable oil, 
bio-fuels), and environment uses. 

For example, one application of 
biotechnology is the directed use of 
organisms for the manufacture of 
organic products (examples include 
milk products). Another example is 
using naturally present bacteria by the 
mining industry in bioleaching. 
Biotechnology is also used to recycle, 
treat waste, cleanup sites contaminated 
by industrial activities (bioremediation), 
and also to produce biological weapons. 

 
 Derived Terms in Biotechnology 

A series of derived terms have been 
coined to identify several branches of 
biotechnology such as bioinformatics, 
blue biotechnology, green 
biotechnology, red biotechnology, white 
biotechnology and bio-economy. 

 
 Bioinformatics 

Bioinformatics is an interdisciplinary 
field which addresses biological 
problems using computational 
techniques, and makes the rapid 
organization and analysis of biological 
data possible. The field may also be 
referred to as computational 
biotechnology, and can be defined as, 
“conceptualizing biology in terms of 
molecules and then applying 
informatics techniques to understand 
and organize the information associated 
with these molecules, on a large scale.” 
(13). Bioinformatics plays a key role in 
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various areas, such as functional 
genomics, structural genomics, and 
proteomics, and forms a key component 
in the biotechnology and 
pharmaceutical sector. Its major usage 
is in the field of sequencing DNAs, 
including DNA of yeast, worm, and 
human.  

 
 Blue Biotechnology 

Blue biotechnology is a term that has 
been used to describe the marine and 
aquatic applications of biotechnology. 
Among its uses includes increasing 
seafood supply and safety, controlling 
the proliferation of noxious water-borne 
organisms, and developing new drugs. 
For example, a study found that a kind 
of bacteria found in coral reef sponges 
and marine sediments could be a rich 
source of future medical drugs (12). 

 
 Green Biotechnology 

Green biotechnology is 
biotechnology applied to agricultural 
processes. An example would be the 
selection and domestication of plants 
via micro propagation. Another 
example is the designing of transgenic 
plants to grow under specific 
environmental conditions or in the 
presence (or absence) of certain 
agricultural chemicals. Biological 
control, i.e. controlling pests using 
natural mechanisms, is also a part of 
green technology. 

 
 Red Biotechnology 

Red biotechnology is applied to 
medical processes. Some examples are 
the designing of organisms to produce 

antibiotics, engineering of genetic cures 
through genomic manipulation, use of 
stem cells to regenerate damaged tissues 
(and possibly re-grow organs), and 
production of insulin.  
 
 White Biotechnology 

White biotechnology, also known as 
industrial biotechnology, is 
biotechnology applied to industrial 
processes. An example is the designing 
of an organism to produce a useful 
chemical (7). Another example is the 
using of enzymes as industrial catalyst 
to either produce valuable chemicals or 
destroy hazardous or polluting 
chemicals.  

 
 Bio-economy 

The investments and economic 
output of all these types of applications 
is called bio-economy. Examples are 
breakthrough in bio-fuel, bio-plastic, 
genetically modified (GM) foods, and 
many more. These biological 
discoveries can lead to economic 
importance to the founding scientists as 
well as the copyright holder of the 
product.  

 
BIOTECHNOLOGY AS AN 
IMPLICATION FOR IJTIHAD 
 

With all these developments in 
modern biotechnology, this inevitably 
leads us to the question of whether all 
works of science are beneficial or 
otherwise for the human society. It is 
not simply the question of good or bad 
science but of good or ill effects of 
science. New discoveries in the field of 
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biology and biotechnology which affect 
humans make it all the more important 
for the common society to reflect and 
ponder. Hence, there is an urgent need 
for the utilization of ijtihad in tackling 
these new and emerging issues. 

According to Az-Zuhaili, ijtihad is 
the life of shari’ah. There is no life to 
shari’ah where ijtihad is not being 
practiced (14). He noted al-Ghazali 
who says in his work al-
Mankhul,”ijtihad is the cardinal pillar 
of shari’ah.” (14).  

Az-Zuhaili said that ijtihad is 
relevant especially in our present time 
where everything moves very fast and 
new matters come to fold; hence new 
issues call for shari’ah to give its 
response. There is no other means of 
settling these issues except by way of 
ijtihad, the way that brings us closer to 
Allah because of being steadfast to hold 
the rule of shari’ah regardless of time 
and place (14).  

 
6. QUALIFICATIONS OF 
MUJTAHID 
 

The intellectual exertion i.e. ijtihad is 
by no mean a demanding exercise. It 
takes a scholar many hurdle to cross 
before he can be regarded as mujtahid. 
The effect of the outcome of his ijtihad 
represents a normative shari’ah 
position. By virtue of his knowledge he 
has been so designated. As such he 
must strive painstakingly to discharge 
his responsibility. He is not only 
required to exert his intellectual acumen 
when necessary, he equally carries the 
responsibility of conveying the message 

i.e. outcome of his ijtihad to the Muslim 
community. The classical scholars due 
to this importance have outlined some 
qualifications-conditions which a 
prospective mujtahid must satisfy. 
Aside being a Muslim, mature and sane, 
some acquirable qualities are:-  

 Knowledge of the Quran. This 
is understandable in that the basis of the 
shari’ah is that noble Book. And 
ignorance of such a Book disqualifies 
any one from embarking on ijtihad 
exercise. Knowledge of the Book inter 
alia includes knowledge of am i.e. 
generic and khas i.e. specific, nasikh i.e. 
abrogator and mansukh i.e. abrogated, 
makki i.e. Makkan verses and Madani 
i.e. madinite verses, muqayyad i.e. 
restricted and mutlaq i.e. unrestricted, 
and asbabun-nuzul i.e. causes of 
revelation. This condition was satisfied 
by the early scholars who distinguished 
themselves in ijtihad in particular and 
the Islamic jurisprudence in general. 
With this a prospective mujtahid will be 
aware of goals and purposes of shari’ah 
and arrive at a correct legal opinion as 
intended by the Creator. 

 Knowledge of Sunnah i.e. the 
Prophetic Tradition. The prophet was 
vested with the authority to explain the 
glorious Book. The rules in the Qur’an 
sometimes occur general, absolute or 
ambiguous. The Sunnah supplies the 
details of the ambiguous, restriction of 
the absolute, and specification of 
generic. The example of the sunnah as 
being explanatory to some ambiguous 
statements of the Quran are among 
others, the traditions which state the 
times and number of prayer with 
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explanation of every prayer; the 
traditions which specify the properties 
on which zakat is payable, the amount 
which is due on each, the time of its 
payment and the conditions of its 
obligation. Similarly, it is by the means 
of traditions that the ambiguous rules 
relating to marital aspect, transactions, 
criminal offence and the like, are 
explained. Thus, we can see the 
importance of the prophetic tradition as 
being fundamental to the attainment of 
the title of mujtahid. As is the case with 
the Quran, knowledge of Sunnah covers 
generic and specific, abrogator and 
abrogated, restricted and unrestricted; 
circumstances surrounding a hadith; 
chain of narration and the context. All 
these must be mastered by a potential 
mujtahid in order to ensure a correct 
and well-informed legal opinion. In 
fact, a legal opinion reached flouting or 
circumventing these two primary 
sources, would be vehemently baseless, 
and as such discarded irrespective of the 
scholars who are responsible. For no 
one should give a judgment on an issue 
as being haram or halal except with full 
knowledge of Quran, Sunnah and 
ijma’.6  

 Knowledge of Arabic language. 
It is no gainsaying the fact that the 
principal sources of the shari’ah 
namely; Quran and Sunnah are in 
Arabic language. They both contain 
high linguistic techniques. A deep 
understanding of which requires a 
substantial knowledge of Arabic 
language. This is so crucial that some 

                                                            
6 Al-Imam al- Shafi’i: Al-risalah, P. 39. 

scholars, like Shatibi, are of the opinion 
that a prospective mujtahid must have a 
sound knowledge of Arabic up to the 
standard of its luminaries such as 
Sibawayh and Khalil (11). However, 
due to the difficulty in attaining such 
high standard, other scholars like Al-
Ghazzali, suggest that a rudimentary 
knowledge of Arabic is sufficient (11). 
Nevertheless, for a mujtahid to assume 
such complex post he must have been 
firmly footed in Arabic language, such 
that will enable him to understand all 
the linguistic implications in the Quran 
and Sunnah.   

Furthermore, it is important that a 
prospective mujtahid is aware of and 
understand issues that have been 
decided through the consensus of the 
scholars –ijma’. This is important so 
that he may not expend his efforts on 
already-decided issues. Equally, he 
must possess a substantial knowledge of 
usul al-fiqh, a discipline regarded as the 
fundamental basis of ijtihad. The 
principal objectives of usul al-fiqh are 
to regulate ijtihad and to guide the jurist 
in his effort at deriving the law from its 
sources. The need for the methodology 
of usul al-fiqh became prominent when 
unqualified persons attempt to carry out 
ijtihad and the risk of error and 
confusion in the development of 
shari’ah became a source of anxiety for 
the ulama. The purpose of usul al-fiqh 
is to help the jurist to obtain an 
adequate knowledge of sources of 
shari’ah and of the methods of juristic 
deduction and inference (9). As one of 
the instruments of ijtihad, the concept 
of Qiyas viz. all its components and 
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conditions, is another important 
prerequisite which a mujtahid must 
perfect.  

Essentially, a mujtahid must be 
conversant with the higher purposes of 
shari’ah technically called maqa’id al-
shari’ah. The Islamic law does not 
operate in isolation; neither does it seek 
to dictate the pace dogmatically and 
irrationally. Rather, it aspires to 
safeguard religion, soul, intellect, 
family and property. Hence a mujtahid 
should strive to grasp those goals, lest 
his ijtihad is baseless. For instance, 
Umar clearly understood the rationale 
behind the theft punishment; 
preservation of property. So, he did not 
implement the appropriate punishment 
during the time of famine. Thus, he 
gave preference to the preservation of 
soul over the preservation of property 
(14). In the same vein, it is imperative 
that the mujtahid take into consideration 
those higher objectives in his ijtihad 
exercise.  

Al-Imam Muhammad Abu Zuhrah 
said that understanding the knowledge 
of maqasid al-shari’ah is another aspect 
in consideration, for the intention of 
shari’ah Islamiyyah is blessing to 
mankind (rahmah) as it is the message 
of Prophet Muhammad as Messenger 
(4). According to Shatibi, understanding 
the knowledge of maqasid al-shari’ah 
is the pillar with which ijtihad will be 
built upon it.  

Just like ifta, the correct and 
successful exercise of ijtihad demands 
knowledge of current affairs as well as 
customs or cultures of the given 
locality. A contemporary mujtahid is 

faced with complex social and political 
issues to address. In essence, to those 
issues, he is to proffer practical and 
workable solutions which will be in 
tune with the reality on the ground, and 
at the same time, in tune with the spirits 
of the Quran and Sunnah. And for him 
to perfectly discharge this sacred duty, a 
contemporary mujtahid, beside the basic 
requirements i.e. knowledge of Quran 
and Sunnah and others, must be fully 
aware of the realities and changes that 
are taking place in the world. He or she 
must be fully informed about the latest 
developments in the world. This will 
enable him or her to issue ijtihad which 
are able to change and address the needs 
of social realities.7   

There are other subjective 
qualifications which are crucial to the 
attainment of the title: mujtahid. Inter 
alia, a mujtahid must possess some 
values such as justice, cleverness and 
bravery. All these ensure a proper and 
accurate ijtihad. Nevertheless, they are 
more necessary for who aspires for the 
highest rank of ijtihad (al-mujtahid al-
mu’laq). As for him who only conducts 
his ijtihad within the framework of a 
given school of law (al-mujtahid al-
munta’ib), it may be sufficient for him 
to possess basic knowledge of the area 
of his concern and specialization.  

                                                            
7 Extracted from the statement made by Prof. 
Sano Koutuob Moustapha as a reply to a 
questioner Azhar from Egypt during the live 
Fatwa session on islam online, on the 13th 
August 2008. The question was about the 
qualifications of a good mufti giving on line 
fatwa. 
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7. TAJAZZU’ AL-IJTIHAD  
 

No doubt, the above enumerated 
conditions and prerequisites which 
qualify one as a mujtahid, are highly 
demanding. All those subjects -as 
diverse as their branches are- must be 
well covered before anyone can assume 
the responsibility. In the past, the four 
leading scholars of schools of law as 
well as their notable disciples met most 
of those conditions and thus were 
adequately qualified as mujtahidin. 
Nevertheless, due to the seeming 
difficulty to meet these requirements, 
some scholars have proposed that a 
mujtahid who is a specialist in a 
particular area might carry out his 
ijtihad in that area only, even though he 
does meet the entire requirements. This 
theory is technically referred to as 
tajazzu’ al-ijtihad. In the modern 
language, it could be termed 
specialization. 

Expectedly, this theory is not without 
some divergent scholarly opinions. 
While the majority of scholars consider 
it necessary, some minority do not 
subscribe to it. Prominent in the former 
camp were Al-Ghazzali, Ibn Humam 
and others. Their argument took into 
consideration the reality on the ground. 
It is naturally unimaginable for a single 
individual to possess substantial 
knowledge of all subjects outlined 
above. Also, a mujtahid or mufiī as a 
human being with limited intellectual 
capacity is incapable to respond to all 
legal questions directed to him. Hence 
they submitted that if a mujtahid 
specializes in a certain aspect of Islamic 

law say criminal, financial or 
matrimonial matters, nothing stops him 
from exercising his legal acumen 
accordingly. Otherwise he will be guilty 
for shunning his religious duty (14). 

Contrarily, scholars belonging to the 
minority view opined that the concept 
of tajazzu’ al-ijtihad seeks to undermine 
the vastness and interconnectedness of 
Islamic law. Virtually all the aspects of 
Islamic law are interwoven. Thus a 
mujtahid cannot treat an issue 
satisfactorily in isolation. Equally, it is 
undeniable that no conclusion can be 
drawn in Islamic law as regard certain 
issues until the mujtahid concerned is 
convinced that certitude outweighs 
doubt in his mind. And this level can 
only be attained by the mujtahid who 
has met all the requirements i.e. al-
mujtahid al-mu’laq (14). 

Nonetheless, in view of the 
contemporary situation where new 
vistas of knowledge are unfolding in a 
larger proportion and whose full grasp 
is impossible, the majority view appears 
the most preponderant. New issues in 
financial, social and medical sectors 
demand a full concentration of 
expertise. If the specialists in these 
areas expend their ijtihad maximally 
and honestly, it is hoped that there will 
be minimal confusions regarding new 
issues. For instance a banking and 
finance specialist with substantial 
knowledge of primary sources and 
ijma’, coupled with his understanding 
of Arabic language, and basic 
techniques to derive legal rules, should 
be qualified to discuss contending 
issues like insurance and finance. It is 



“Journal of Biosafety; Volume 3, Number 3, Spring 2011” 

110 

not compulsory on him, however, to 
cover all hundreds of evidences, so long 
as he has covered substantial and 
relevant parts directly related to the 
issue. His little knowledge in the area of 
matrimonial matters may not hinder his 
exercise of ijtihad in so far as he has 
requisite knowledge of his area of 
specialization.  The same goes with 
mujtahid who specializes in the field of 
biotechnology.  His familiarity with the 
subject matter allows him to rule better 
on matters brought before him for his 
consideration. 

It is therefore wise for a religious 
scholar or ulama to gain good 
knowledge and understand 
biotechnology in a larger detail in order 
to allow him to give comprehensive 
ijtihad. Superficiality may create further 
confusion to people and will not serve 
the purpose of ijtihad. 

 
8. AL-IJTIHAD AL-JAMA’I 

 
Directly related to the issue of 

specialization is alijtihad al-jamai i.e. 
collective ijtihad. This concept 
envisages some concerted efforts made 
by the mujtahidin from different areas 
of specializations with the end of 
tackling emergent issues as they unfold. 
It derives its authority from the Quranic 
concept of shura8 i.e. conference of 
scholars to debate and deliberate on 
issues of public concern. Umar, the 
second Khalifah was especially known 
for this approach; he used to assemble 
notable scholars in the Prophetic 

                                                            
8 Quran: Surah Ali-‘Imran, 159. 

mosque each time a delicate matter 
ensued9.  

It must be affirmed that the 
collective approach to ijtihad has been 
yielding many benefits. Since the 
formation of various majma al-fiqh al-
Islami i.e. Fiqh Academy in Saudi 
Arabia, Egypt and other country, many 
pressing contemporary issues have been 
thrashed within the purview of the 
Islamic law. Issues like organ 
transplantation in medical area; 
commercial insurance in banking sector 
and host of others have received 
considerable attentions. 

This collective approach ensures 
freedom of thought supported with 
convincing arguments based on the 
Quran and Sunnah. Where both are 
silent or implicit, recourse is made to 
the consideration of maqa’id al-
shari’ah. In the whole exercise of 
ijtihad revelation and reason do not 
conflict. Any apparent conflict is due to 
limited capacity of the latter.  

From the foregoing, it can be clearly 
gleaned that Islamic law is a living legal 
system. It does not belong to a few 
communities in the past or present. It is 
universal, comprehensive and flexible. 
As its impeccable sources, Quran and 
Sunnah address all germane areas 
affecting mankind. There is no issue 
however new it may be, that can escape 

                                                            
9 Among many instances of such approach is 
when he invited scholars to deliberate on 
whether or not the acquired portions of land in 
Iraq be distributed. The consensus opinion of 
the scholars present was that such properties be 
returned to their owners. See ‘ilam al-
muwaqqi’in, 1/62, 84. 
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the exposition of shari’ah. It is also true 
that Quran only covers mostly generics, 
not specifics. Therefore, ijtihad is a 
device or mechanism which may be 
applied in order to ensure a proper 
understanding and application of 
shari’ah. Without the instrumentality of 
the former, the latter is rendered 
redundant and irrelevant. Thus for 
eternal relevance of shari’ah, the 
exercise of ijtihad must be undertaken 
continuously.  

Instead of individual approach to 
ijtihad, collective method is more 
fruitful. However, the former is a 
prequel to the latter; it is after individual 
efforts have been perfected that debate 
and deliberation can take place in a 
larger conference consisting of league 
of specialists-scholars. So in the past 
and the present, the clamor for sticking 
to a particular school of law i.e. taqlid is 
unrealistic. For adaptability and 
relevancy of shari’ah to any time and 
place, ijtihad could continue on a 
collective level. 

The negative impact of failing to 
exercise ijtihad is clearly visible in 
those aspects of Muslim life that have 
changed since the time of the great 
mujtahid scholars as well as in those 
new circumstances of life that require 
Muslims to act in unison, which cannot 
be achieved with the different juristic 
doctrines existing today. Muslims are 
now in need of scholars capable of 
assessing the different schools followed 
by the people and deciding which of 
them should be given priority so that the 
community can act in unison.  On all 
these levels there is an urgent need for a 

thorough study and discussion of the 
shari’ah to determine its primary and 
secondary objectives as well as the 
adaptability or rigidity of the doctrines 
of the early mujtahidin (8). 

The first step that should be taken 
toward this crucial intellectual and 
scholarly objective is to form a 
specialist body of eminent shari’ah 
scholars from all the juristic schools 
(madhahib) in the Muslim countries. 
The task of these scholars must be to 
study and discuss the vital needs of the 
ummah so as to produce agreed upon 
resolutions on how the Muslim 
community should act in their respect.  
Then, they ought to convey their 
resolutions to all Muslim countries so 
that Muslims will abide by their 
recommendations (8). 

Another duty of the members of this 
suggested body is to identify the 
shari’ah scholars around the world who 
have attained or nearly attained the level 
of ijtihad. Once this is done, Muslim 
scholars must choose the best qualified 
among themselves to take the leading 
role in exercising ijtihad.  In electing 
this group of scholars, special attention 
must be given to the following matter.  
Besides knowledge, this group of 
scholars must combine integrity and 
observance of the shari’ah in their 
personal lives so that the ummah has 
full confidence in their scholarly 
erudition and there will be no suspicion 
concerning the truthfulness and 
soundness of their recommendations 
(8).  

As biotechnology is deemed at the 
present time to be a new subject matter, 
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it is only practical for the council of 
scholars to work jointly particularly 
with the expert in the science of 
biotechnology as this will assist the 
scholars to obtain clarity of any given 
issue before a particular ruling is 
devised. Such collective approach will 
be certainly useful. Once a case is well 
deliberated scientifically and properly 
understood by the scholars contextually, 
a sound decision and ruling would 
materialize. 

 
9. CONCLUSION 

 
The Qur’an’s interest in Science is 

well-known.  The Holy Book makes it 
obligatory for men to study and wonder 
at the Divine scheme of creation of all 
that exists from the heavens down to the 
core of the earth. Surah Luqman 
presents a consistent logic, including 
men to ponder and reflect over the 
natural phenomena and mysteries of 
God’s wonderful creations. It 
commends men to do so in order to 
enable them to comprehend the majesty 
and sublimity of Divine attributes of 
God and His infinite powers of 
creativity.  Science and religion have no 
conflict in Islam.  Both are ipso facto 
two different ways of comprehension of 
one common motive – the reality 
inherent in divinity (2). 

Islam has the wisdom to anticipate 
that with the passage of time, the people 
will stand in need of a legal provision to 
enable them to keep their rules and laws 
up to date, and to maintain freshness in 
outlook at all times.  Ijtihad is that wise 
provision, which had stood the test of 

time during the early Centuries of 
Islamic Era.  In with decline and 
retrogression for over a thousand years, 
ijtihad is expected to serve as an 
effective weapon to cure the cancer of 
illiteracy, inaction, immobility and 
diffidence, which ail the Muslim society 
all over the world (2).  

Ijtihad was necessary even in the 
formative days of the Prophet, when 
man’s world was small, social problems 
were few and the state craft was simple. 
It should all the more be necessary now, 
when every aspect of life has become 
complex and problematic, and the 
Muslims feel confused, bewildered and 
frustrated. The lesson learnt from 
Islamic history points to the fact that 
ijtihad had led to intellectual creativity 
so long it was kept in operation, and its 
closure has led to all round stagnation 
for the last several centuries (2).  

In the field of biotechnology, many 
developments took place at an 
unprecedented phase; many new issues 
were brought to fold. These new issues 
may not be comprehensively covered or 
not even met by the previous 
generations and scholars. As such, 
ijtihad provides a sound space for 
jurisprudential analysis to take place 
and relevant rulings thus formulated in 
respond to these novel issues. 

Given the circumstances that the 
scholars of Islamic jurisprudence may 
not necessarily understand or command 
the knowledge of biotechnology, it is 
only practical for them to be joined by 
relevant scientific experts to assist them 
in coming up with the necessary ruling. 

Ijtihad serves as a tool to practically 
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respond to the needs of the ummah for 
legal rulings in any given times and 
locality and circumstances as is 
recognized by the Islamic legal maxim 
to the effect that “the ruling will change 
according to the change of time, place 
and circumstances (5).” With the wide 
ranging areas of biotechnology that 
require response from Islamic scholars, 
the role of ijtihad as a tool to tackle 
these issues proactively has become 
increasingly important. As such, there is 
an urgent need that Islamic scholars 
work hand-in-hand with scientists to 
ensure that the development of 
biotechnology does not go against the 
teaching of Islam. What is intended by 
shari’ah is to obtain goodness and 
avoid destruction (1).  
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Abstract 

Biotechnology refers to the use of biological systems to generate health and agro-
based products. Advances in biotechnology not only have led to useful applications but 
also posed some ethical issues conundrums. Public awareness and perception of the 
safety of biotechnological products and processes appears to be low, especially for 
human use. ‘Genethics’is proposed that applies philosophical and ethical theories to 
solve moral dilemmas in gene-based research such as genetic engineering and gene 
therapy, or cell-based studies like therapeutic and human cloning, and stem cells 
research. The concept of agroethics is suggested to cater for moral questions in issues 
pertaining to genetically modified foods. The ethics of marine bioprospecting can be 
looked at from religious prescriptions. Although biotechnology is perceived as having 
led to numerous ethical dilemmas, this discipline has also been instrumental in solving 
religious issues. Two examples are described, one, is the introduction of human 
recombinant insulin that enables Muslim patients to decline porcine-derived insulin, and 
two, the use of recombinant erythropoietin to promote red blood cell formation in 
patients whose faith proscribe blood transfusion. In conclusion, though some may claim 
that biotechnology seems to challenge faith, it would not hurt to have faith in 
biotechnology. 

 

Key words: Islam, Biotechnology, Faith, Genetic engineering, Religion. 
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INTRODUCTION 

 
The twenty-first century is expected 

to be an auspicious century, indeed. It is 
touted by many as the biotech age, or an 
era of biotechnological revolution. This 
revolution is essentially the fourth 
major socio-economic revolution in 
history; its predecessors being the 
agricultural, industrial, and information 
and communications technological 
(ICT) revolutions.  

Biotechnology can be defined as 
using microorganisms or biological 
materials for pharmaceutical, medical, 
industrial, agricultural and other 
technological purposes. Brewing or 
fermentation, practised since thousands 
of years ago, is actually a form of 
biotechnology. Current biotechnological 
methods usually imply manipulation of 
genes, namely transfer of a gene or 
genes from one organism to another, 
either to replace or alter a defective 
gene. Applications of biotechnological 
methods are aimed at producing 
biological products such as 
biopharmaceuticals and nutraceuticals, 
altering characteristics of bacteria, 
plants and animals, developing human 
gene therapy, and optimizing stem cells 
research. 

It is also interesting to note that in 
line with the biotechnological 
revolution, the notion of biotic based 
culture (bio-culture), politics (bio-
politics) and economics (bio-
economics) as future models of global 
interactions, cooperation and 
understanding have been proposed. 

Even the United States Presidential 
Election 2008 was not devoid of 
biotechnological issues, especially those 
pertaining to the ethics of 
biotechnological research, like 
experimentations involving stem cells.  

Advances in biotechnology have thus 
far resulted in major scientific 
achievements. However they also pose 
an inventory of real and potential 
hazards, as well as create new ethical 
conundrums. A study on “Public 
Perceptions of Biotechnology” 
undertaken by the Office of Technology 
Assessment in the United States of 
America some years ago (7), involving 
a very lengthy telephone interview 
questionnaire, revealed that most 
respondents expressed positive attitudes 
to science and technology in general.  

Sixty-six percent felt that genetic 
engineering would improve life 
compared with 92% for solar energy 
and 51% for nuclear energy. However, 
42% said it was “morally wrong” to 
change the genetic makeup of human 
cells, while only 24% questioned 
genetic engineering in relation to hybrid 
plants and animals. This is a common 
trend. Although reproductive 
technologies such as cloning and 
embryo transfer have been controversial 
when applied to human beings, there 
has been little criticism of them when 
deployed in food and agricultural 
settings.  

In a similar European study 
conducted at about the same time, the 
main ethical issues in science and 
technology centred on human genetics. 
The questions posed by the consumer 
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and environmental organisations and 
representatives of religious groups were 
comparable to those of the informed 
public in the focus groups.  

Apprehension and anxiety were 
expressed about the manipulation of 
human genetic materials even when 
diagnostic benefit could be 
demonstrated. While therapeutic and 
diagnostic applications had found much 
support, there was concern about the 
use of genetic information, such as 
social pressure to have an abortion in 
the face of negative prenatal diagnostic 
information, although this does not 
necessarily require genetic engineering 
technique. Concern was also expressed 
about genetic information at work in 
relation to the right to privacy. It is also 
undeniable that with the 
democratisation of information in this 
computer age, the public is more 
attuned to ethical issues that emerged 
from science and technology. 

In a survey on the awareness of and 
perceptions toward biotechnology 
issues among agricultural 
communications in several states in US, 
it was found that respondents were most 
aware of biotechnology practices 
affecting their food, but only somewhat 
aware of their effects on health or the 
environment. They were somewhat 
accepting of use of biotechnology for 
genetically modified organisms 
involving plant life, but viewed it use as 
somewhat unacceptable in human 
genetics. Respondents ranked 
knowledge from science classes, 
experience in science labs, and 
university professors’ biotechnology 

beliefs as the top three sources used 
most often to form their perceptions 
about biotechnology (11). 

In the 2004 study on public 
awareness of science and technology in 
Malaysia conducted by Ministry of 
Science, Technology and Innovation, 
56.1% of Malaysians had heard about 
genetic engineering. However, 15.8% of 
these agreed that it should be practiced, 
with 47.4% stating their disagreement. 
More than a third of the respondents 
were not sure about the implementation 
of genetic engineering. Religious 
prohibitions were cited for their 
disagreeing to genetic cloning. 

 
‘GENE-ETHICS’ (GENETHICS) 

 
James Watson and Francis Crick 

described the double helix structure of 
deoxyribonucleic acid (DNA), the 
genetic material found in all living 
organisms in 1953. DNA is sometimes 
referred to as the ‘book of life’ that 
contains the code for every inherited 
characteristic. Almost a century 
previously, Gregor Mendel conducted 
initial landmark experiments in genetics 
showing that traits could be inherited. 
The Austrian monk also postulated the 
existence of a discrete unit of 
inheritance, known today as the ‘gene’. 
Genes are segments of DNA that 
provide the information to synthesise 
specific protein molecules, which in 
turn, become the building blocks for 
cells, tissues, organs and chemicals 
making up anatomical, physiological 
and biochemical systems of the body. 

Less than 50 years after Watson and 
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Crick’s discovery of nature of DNA, 
scientists successfully mapped the 
20,000 to 25,000 genes of this human 
library that make up an individual 
through a concerted effort of various 
laboratories in the United States of 
America, Europe and East Asia. The 
project is popularly known as Human 
Genome Project – ‘genome’ is the 
complete set of genetic information of 
an individual. These achievements are 
indeed phenomenal. In between the two 
milestones, numerous breakthroughs in 
the field of genetic science, as well as 
molecular biology and artificial 
reproductive technologies have also 
been achieved. 

Many, if not all, of these discoveries 
tend to raise profound moral, 
theological and policy issues that need 
to be resolved. Hence, the study and 
application of ethics need to go hand in 
hand with research in various scientific 
fields, like biotechnology. The literature 
is filled with the various classifications 
of ethical theories. For example, they 
can be classified as, one, principle-
based theories (or normative ethics), 
and two, virtue-based theories.  

Principle-based theories are of either 
the deontological or consequentialist or 
utilitarianism types. The deontological 
method relates to the theory of 
obligation or duties, or rules and rights, 
while the utilitarianism links the 
rightness of an act to the goodness of 
the state of affairs it brings about.  

Judgements made may be general or 
specific. They are all normative; they 
affirm or apply norms or standards to 
making decision. They must be 

universal, applicable to all relevantly 
similar cases, impartial and objective. 
The procedure to implement principle-
based ethical theory are, (one) identify 
ethical principles, and (two) evaluate 
ethical choices in terms of how well 
they fit with those principles. 

Virtue-based theories include one, 
communitarinism that applies 
Aristotelian approach where practical 
wisdom is employed in the reasoning 
process, and the focus is on the 
uniqueness of each ethical situation and 
based on shared community values or 
closed societies in which there are 
collective values shared by all, and two, 
relationalism that emphasises the values 
of love, family and friendship inherent 
to the situation at hand. The procedure 
to do this is by identifying the ethically 
virtuous person, and evaluating ethical 
choices in terms of how well they 
exemplify the deliberations of the 
ethically virtuous person. This theory is 
very much situation-based. 

Philosophy that includes ethics too, 
is very much related to religion in 
Islam. Thus, Islamic philosophy takes 
into account rather significantly the 
components of belief (aqidah) and law 
(shariah) of the religion. And through 
the amalgamation of belief and syariah, 
Islamic jurists and professionals will be 
able to evaluate and make the best 
decision when it comes to dealing with 
biomedical and bioethical issues. 

 
GENETIC ENGINEERING 

 
The year 2010 C.E. marks the 37th 

anniversary of the discovery of gene 
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splicing, otherwise known as genetic 
engineering. Human DNA has generally 
been unravelled through Human 
Genome Project. Since then, the DNA 
has been subjected to various 
manipulations and modifications in the 
laboratory. This ability actually 
constitutes a new kind of power that 
man appears to have over life and death. 
One of thefirst applications of this 
relatively young technique is in the field 
of medicine. Genetic engineering may 
help doctors develop ways to correct or 
compensate for some genetic defects.  

At the moment, there are numerous 
diseases attributed to genetic 
dysfunction and are passed on from 
generation to generation. These include 
from the rather rare Huntington’s 
disease and Lou Gehrig’s disease, to the 
more common breast cancer. The 
American National Health Institute first 
adopted the practice of gene therapy in 
the early 1990s. The method was tested 
on two children who were diagnosed as 
having severe combined 
immunodeficiency or SCID syndrome.  

A particular type of SCID, referred 
to as adenosine deaminase or ADA 
enzyme deficiency or ‘bubble-boy’ 
disease leaves the victim’s body without 
a proper defence. Thus, it is constantly 
threatened with infections. In the 
world’s first approved gene therapy 
trial, doctors extracted white blood cells 
from the patients, inserted normal ADA 
genes into the cells and re-injected 
them. The strategy was to have the 
blood cells producing enough natural 
ADA to boost the patients’ immune 
system considerably. Early results were 

impressive. However, this technique is 
yet to become a standard medical 
procedure, as it is complicated and 
expensive. 

The impending ability of doctors and 
scientists to modify the characteristics 
and physical attributes of human during 
conception will surely give rise to moral 
questions. Although at this stage we are 
talking about preventing or protecting 
our children of genetic diseases, 
artificial improvement of other traits of 
the developing embryo would surely be 
sought not too long in the future. This 
opens a whole new possibility of 
designing babies. However the memory 
of Nazi doctors engaged in research to 
create a superior race a la eugenics 
means that a lot of soul searching needs 
to be done before allowing the concept 
to be implemented this time under the 
guise of modern medicine.  

Many agree that genetic engineering 
must not be adopted as a means for 
changing the human genetic 
constitution, in what is called the 
improvement of the human breed, or in 
genetically tampering with the human 
personality or interfere in man's 
competence or individual responsibility. 
A Western scholar has this to say on 
technology-driven human reproduction, 
“There are more and less human ways 
of bringing a child into this world. I am 
arguing that the laboratory production 
of human beings is no longer human 
procreation, that making babies in 
laboratories - even ‘perfect’ babies - 
means a degradation of parenthood.” 

Obviously the debate on genetic 
engineering and gene therapy will 
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continue to persist. To some who are in 
dire need of medical interventions, they 
certainly would want to continue to put 
their hope on medical discoveries. 
Others, whose life may not depend on 
medical breakthroughs, would perhaps 
just shrug off these findings, or could 
afford time to dwell into the moral 
questions pertaining to them. 
Nevertheless, by referring to bioethics a 
certain level of understanding and 
acceptance may prevail when discussing 
gene therapy and genetic engineering.  

 
CLONING 

 
The second issue that relates to 

biotechnology is human cloning. 
Towards the end of the 20th century, the 
world’s attention was focused on the 
success of animal cloning procedure 
using matured, rather than the usual 
embryonic cells. As this experiment 
involves a large mammal, the 
possibility of cloning a human becomes 
real indeed. Actually the concern for 
such eventuality has been voiced since 
the landmark experiment of Drs. Jerry 
Hall and Robert Stillman of George 
Washington University in 1993 namely, 
the in vitro duplication or cloning of the 
human embryo.  

Even though none of the 48 cloned 
embryos from the Hall-Stillman’s 
experiment survived for more than 6 
days, the finding managed to create a 
furore. A spokesman for the Japan 
Medical Association at the time 
described the experiment as 
‘unthinkable’. The then French President 
François Mitterrand found himself 

‘horrified’. The Vatican's L'osservatore 
Romano predicted that the procedure 
would lead humanity into ‘a tunnel of 
madness’. Amidst the outcry, the leading 
international magazine that made Hall 
and Stillman’s discovery its cover story 
reports, “The controversy seems, in many 
ways, unworthy of a hoopla. It is not the 
Jurassic Park-type cloning many people 
might think of, in which genetic material 
or the DNA from a mature individual or 
an extinct dinosaur is nurtured and grown 
into a living replica of the original. This 
is far beyond the reach of today's 
science”.  

However, in less than three years after 
Hall and Stillman’s findings, the team 
from the Roslin Institute near Edinburgh, 
Scotland accomplished that seemingly 
far-fetched task by successfully cloning 
Dolly the ewe. On the feasibility of 
replicating the same experiment in 
human, the editorial of Nature that 
published the scientific paper on the 
cloning of Dolly postulated then that 
“cloning of human from adults’ tissues is 
likely to be achievable any time from one 
to ten years from now (which was 
1997)”.  

Although in a subsequent article the 
head of the Roslin Institute’s team 
expressed “… (human cloning) is an 
outcome I hope never comes to pass”, 
however at least one scientist came 
forward with a potentially detrimental 
proposition. Richard Seed, a physicist 
from Chicago, said he wanted to begin 
human cloning experiments to create 
babies for infertile couples. “It is my 
objective to set up a Human Clone Clinic 
in Greater Chicago, make it a profitable 
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fertility clinic, and when it is profitable, 
to duplicate it in 10 or 20 other locations 
around the country, and maybe five or six 
internationally. We are going to have 
almost as much knowledge and almost as 
much power as God,” Seed was reported 
to have told the National Public Radio in 
America during an interview in 1998. 

Not surprisingly, strong objections to 
Seed’s contention reverberated from 
communities around the world. The then 
American President, Bill Clinton, ordered 
sanctions against the use of federal funds 
for human cloning research. In Europe 
there was a call for a total ban of the 
project. Religious authorities condemned 
the move and described it as “one more 
step toward the breakdown of the sanctity 
of human life, something similar to 
abortion”. 

Even though the intention of Seed and 
others who bore the hope of attempting 
to clone the first human might be 
thwarted by restrictions imposed in 
highly regulated or easily monitored 
laboratories in most countries of the 
world, the possibility that the procedure 
would be duplicated in some remote 
facilities could not be totally disregarded. 
This was what actually happened. In 
early 2000 a company Clone Aid, 
announced that they had successfully 
cloned the first human. Later claims of 
new human clones were made by 
others. Nevertheless there is no sure 
way of knowing if these claims were 
true, as no parents of clones were 
willing to have their cloned sons or 
daughters tested for the make make-up 
of the DNA. Scientists need to test the 
cloned DNA and compare that with the 

single parent’s DNA to confirm that 
they are actually identical. Thus far, 
human cloning is still banned as the 
moral questions attached to this 
technique are simply tremendous.  

 
STEM CELLS 

 
Most recently in several countries, 

scientists and policy-makers are 
revisiting the issue on the use of human 
stem cells and embryos for research. 
Stem cells have the capability to 
develop into any type of tissues, as well 
as grow into a full-blown human being. 
Thus, in the United States, current laws 
forbid the use of public funds to obtain 
stem cells from human embryos. In 
Germany, a human embryo is protected 
under the law from the fertilization to 
the implantation stage. Any research on 
or with human embryos is prohibited 
unless the embryo can be ascertained of 
an immediate and direct benefit to it. 
But efforts are underway to reverse this 
situation. For example, the American 
National Institute of Health (NIH) 
issued guidelines on funding of medical 
research that makes use of human 
embryos.  

Similarly a British panel of experts 
urged the government to allow human 
cloning for scientific study of 
transplants. This study would help 
bolster the prospect of therapeutic 
cloning that could develop new 
treatments for diseases such as 
Alzheimer’s and Parkinson’s. The 
government accepted the panel's 
recommendation, led by Britain's chief 
medical officer, and said they would 
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initiate legislation to implement it as 
soon as possible. Britain allow scientists 
to conduct research on embryos up to 
14 days old for certain disorders, but do 
not allow them to be created by cloning.  

In 2007, two important news items 
on stem cells were reported. One, the 
US Senate voted to ease restrictions on 
federally funded embryonic stem cell 
research. This move would be able to 
provide a new impetus to scientists to 
enhance research on stem cells. It was 
argued that this area of research was 
crucial in getting insights into some of 
the most debilitating diseases known to 
man.  

Second, a breakthrough finding was 
published in the Journal of the 
American Medical Association on the 
management of diabetes. The study was 
conducted by Northwestern University, 
Chicago and involving Brazilian 
patients. Diabetics lack insulin due to 
defective pancreas. For some diabetic 
patients, only an insulin injection can 
help maintain an acceptable good 
glucose level. Young patients treated 
with stem cells obtained from their own 
red blood cells (otherwise known as 
adult stem cells) seemed to be able to 
get on with life without the need for 
insulin injections. 

Stem cells are the early stage cells 
created when a sperm fertilises an egg. 
They are generalised mother cells that 
can give rise to descendants, which then 
specialise into different cells, tissues 
and organs. Research on stem cells is 
vital to understand the mechanics of the 
earliest stage of human development. 
Scientists wish to know how genes 

direct the synthesis of proteins for 
carrying out the different cellular 
functions during development, and why 
some fail to do their prescribed jobs, 
leading to defective embryos, hence 
diseased offspring. 

How do scientists obtain supplies of 
stem cells for research? First, stem cells 
may be isolated directly from human 
embryos obtained, with proper consent 
of the couples concerned, from in vitro 
fertilisation (referred to as test-tube 
baby) procedures. The second source of 
these cells is foetal tissues of terminated 
pregnancies. Cells from the region of 
the foetus destined to develop into the 
testes or the ovaries are collected.  

The third avenue is through the 
cloning of matured cells, also known as 
"somatic cell nuclear transfer" method. 
In this method, researchers extract a 
normal egg cell from the ovary of a 
volunteer and remove the nucleus. The 
material left behind in the egg cell 
contains nutrients and other energy-
producing materials that are essential 
for embryo development. Then, a 
somatic cell - any cell other than an egg 
or a sperm cell – is placed next to the 
egg from which the nucleus has been 
removed, and the two are fused. 
Through special techniques, these stem 
cells can be reprogrammed to grow into 
specific tissues or organs. For a long 
time, this strategy was possible only in 
animals, such as Dolly the ewe at 
Roslin Institute in Scotland.  

In November 2001, a paper by 
scientists at the Massachusetts-based 
Advanced Cell Technology (ACT) was 
published in the on-line Journal of 
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Regenerative Medicine which claimed 
the successful development of early 
stage human embryos using matured 
cells from the region of the skin. The 
team also managed to clone embryos 
developed by stimulating the egg cells 
alone. This process where an egg 
develops into an embryo without being 
fertilised by a sperm is referred to as 
parthenogenesis or "virgin birth". 

Stem cells research is expected to 
provide the ability to generate cells, 
tissues and perhaps organs, that may be 
used for so-called "cell therapies" in the 
form of transplants or replacements. 
This is what happens in the Brazilian 
study, describe earlier. Despite the 
obvious advantages of stem cells 
research, previously, research on stem 
cells are either not allowed or strictly 
controlled. This is in view of the 
sensitivity of the issue. Stem cells have 
the capability to develop into any type 
of tissues, as well as grow into a full-
blown human being. Hence, there is the 
dilemma of balancing between the 
ethics of healing and the ethics of 
protecting life. In Germany, a human 
embryo is protected under the law from 
the fertilization to the implantation 
stage. Italy and Austria too, are among 
the least permissive countries for stem 
cells research. But efforts are underway 
to reverse this situation. Scientists and 
policy-makers are revisiting the issue on 
the use of human stem cells and 
embryos for research.  

Britain allows scientists to conduct 
research on embryos up to 14 days old 
for certain disorders. In its report 
published in 2000 the expert panel 

proposed keeping the 14-day rule and 
introducing new legislations to 
reinforce the nation's ban on creating 
cloned babies. Upon the 
recommendations of the UK Stem Cell 
Initiative conducted by Sir John 
Pattison, the British Government 
announced that £100m would be made 
available for UK stem cell research for 
an initial period of two years. The 
Human Fertilisation and Embryology 
Authority (HFEA) granted the first UK 
license for therapeutic cloning to the 
Centre for Life, Newcastle upon Tyne 
in August 2004. The second license was 
awarded to Roslin Institute in February 
2005. 

Stem cell research is still in its 
infancy. In addition to the many 
technical posers, ethical dilemmas 
associated with the use of stem cells for 
research are equally complex. One of 
the issues constantly brought up is: 
What is the moral status of the 
organisms created by cloning?  

Theoretically, if the embryos 
developed by somatic cell nuclear 
transfer were deposited in the womb, 
this would possibly lead to conception 
of clones. However, it has been argued 
that unlike an embryo, a cloned 
organism is not the result of fertilisation 
of an egg by a sperm. It is a new type of 
biological entity never before seen in 
nature.  

Although it possesses some potential 
for developing into a full human being, 
this capacity is very limited. At the 
blastocyst stage, when the organism is 
typically disaggregated to create an 
embryonic stem cell line, it is a ball of 
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cells no bigger than the full stop at the 
end of this sentence. It has no organs, it 
cannot possibly think or feel, and it has 
none of the attributes thought of as 
human. It should not be likened to an 
embryo, as it is only "activated egg". 

Ibn Al Qayim who lived in the 14th 
century raised a similar question in his 
book Medicine in the Laws of the 
Quran; "If it is asked: Does the embryo 
before ensoulment possess life "It is 
answered that it has the life of growth 
and nourishment like a plant. But once 
the soul enters the body then it has the 
sense of perception and volition, which 
constitute the basis of human life". 

Similarly, Ibn Hajar Al Asqalani 
argues that the liver is the first organ 
formed in the embryo, as it is important 
for growth and nourishment. The 
formation of the brain, in his opinion, 
comes at a later stage when the soul 
enters the foetus. It is intriguing to find 
the great Islamic religious leaders 
linking ‘ensoulment’ to the formation 
and integration of the nervous system, 
where the centres of perception and 
volition are found. A study of multiple 
sections of different aborted foetuses 
showed that synapses or nerve junctions 
in the brain did not propagate impulses 
except at the beginning of the 20th week 
of conception computed from the last 
menstrual period, equivalent to 120 
days from fertilisation. The 120th day is 
also the time when, according to the 
saying of Prophet Muhammad, human 
life begins. Prior to that moment the 
embryo has sanctity, but not reaching 
that of a full human being. By referring 
to religious texts, scientists and the 

public may be appeased when having to 
deal with ethical issues in research. An 
open view of the interpretations may 
avoid unnecessary obstacle to scientific 
endeavours.  

 
AGRO-ETHICS 

 
Ethical issues in food and agriculture 

are gaining prominence in view of 
radical and rapid technological 
advances and organizational changes 
affecting agro-food systems in recent 
years. Some of these changes have 
generated ethical concerns with regard 
to food safety and security such as: the 
need for equitable participation, for 
example, that reconciles the interests of 
wealthy and less advantaged countries 
today while guaranteeing viable options 
for future generations; and the need to 
ensure broad-based involvement in 
decisions concerning technology 
development, particularly genetic 
engineering. The resolution of these 
issues demands careful reflection and 
constructive dialogue. (FAO, 
http://www.fao.org/ethics/ser_en.htm). 

 
FOODS DRIVED FROM 
GENETICALLY MODIFIED 
ORGANISMS 

 
There is a long-standing debate on 

foods derived from genetically modified 
organisms or GM food (3; 6; 10). On 
the one side we have the consumerists 
and environmentalists. Both seem to 
have ample reasons to be overtly 
suspicious of these modified products. 
To the former, the safety of consuming 
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GM foods has not been fully 
ascertained.  

Food plants as gene donors may 
seem rather harmless, but what if parts 
of bacteria and viruses are used to 
enhance the quality of food? Sounds 
ironic and distasteful? Again, 
consumerists are worried that as the 
allergenic profiles of these 
microorganisms are largely unknown, 
the effects of incorporating them into 
human and animal feed could be 
disastrous. 

The other jitter confounding 
consumerists is the long list of potential 
short- and long-term toxic effects of 
GM foods. Yet another area of potential 
health risks attributed to GM foods is 
antibiotic resistance. Antibiotic resistant 
genes are used as markers to confirm 
that donor genes have been inserted at 
the precise location on the receptor 
genes. These markers then become 
permanently embedded into the GM 
foods. Once released into the 
environment these antibiotic resistant 
genes may jump onto disease-causing 
bacteria and make them invincible to 
standard antibiotics. Microorganisms 
that are resistant to antibiotics pose a 
grave danger to the public and trigger a 
major headache within the medical 
fraternity. Virus resistant crops too, can 
turn around and combine with their 
attackers to produce new or deadlier 
viruses. 

Understandably, environmentalists 
are similarly demanding answers to the 
numerous questions pertaining to GM 
foods. Firstly, with regard to the fact 
that GM crops are herbicide-tolerant 

whereby herbicides can be poured onto 
them to kill the invading weeds without 
damaging them. The environmentalists 
feel that this only serves to promote 
over dependency on chemical 
intervention. Herbicides are known to 
remain active in the soil for a long 
period of time. As GM crop farmers 
tend to use herbicides freely and 
daringly, the chances of polluting 
groundwater and endangering the 
ecosystems are greater. Therefore, 
environmentalists prefer alternative and 
sustainable methods of weed control 
such as inter-cropping, mulching and 
use of green manure.  

Apart from being herbicide-resistant, 
GM crops may also be insect-resistant. 
By incorporating a modified gene from 
a soil bacterium, a GM plant can 
produce throughout its structure 
including leaves and fruits, an 
endotoxin injurious to insects. The 
problem with such novel method of 
biological pest-control is that this 
particular toxin may inadvertently 
contribute to the poisoning of beneficial 
insects, and subsequently their 
predators. According to reports, toxic 
effects on non-target organisms due to 
the endotoxin are already threatening 
the ecosystems within and around GM-
crop areas both in industrialised and 
developing countries. Evidence of 
reduction of biodiversity is beginning to 
manifest. Environmentalists are also 
worried about the emergence of genetic 
pollution. As pollens of GM crops can 
be blown into non-GM agricultural 
area, their more traditional relatives 
may become polluted. The resultant 
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agricultural products may not be 
saleable as organic foods. 

Further, argue the consumerists and 
environmentalists, corporate politics 
also comes into play here. It seems that 
the herbicide producers are 
simultaneously selling GM seeds that 
are dependent on their herbicides. The 
GM seeds are now patented. Farmers 
who buy these seeds from one company 
may one day be compelled to use only 
the corresponding herbicides produced 
by the same company. At the rate the 
giant chemical companies are gobbling 
up little GM seed-producing firms, in 
the not too distant future, the world's 
agricultural industry would be in the 
hands of a cartel. 

Obviously the food industry is 
equally solicitous of the fact that it now 
has a powerful tool that can, once and 
for all, rid the world of its nagging food 
shortage problem. Imagine the joy this 
would bring to the millions of 
malnourished adults and children of the 
Third World. This is our best 
opportunity to put the tragedies of 
famine into the annals of history. The 
industry further argues that never again 
shall a single earthling suffer from 
starvation.  

The industry of course has good 
reasons to be upbeat about the GM 
foods. Despite the numerous claims by 
the consumerists and environmentalists 
on the dangers of GM foods, there is yet 
to be foolproof evidence that they are 
inherently more dangerous than 
conventional foods. Though GM foods 
are produced by using novel techniques; 
this does not warrant unfair labels such 

as "Frankenstein Food" or "Synthetic 
Food". Thus the industry opines that 
these and the many other exaggerated 
claims are mere gimmicks to sway 
public opinions. 

The above are only some of the 
issues that have generated ethical 
questions. With the advent of 
information revolution and the 
democratisation of knowledge, there are 
other issues that may come under public 
scrutiny and demand moral justification. 
It is against this scenario of rapid and 
intense development in biological 
sciences that there is growing pan-
religious and ethicists support groups 
for what is now dubbed as bioethics. 

 
MARINE BIO-PROSPECTING 

 
Bioprospecting may take place on 

land (terrestrial) or in the oceans 
(marine). The marine world provides a 
vast opportunity for exploration of bio-
based materials. They are resources for 
research and development, yet the 
potential of this domain as the basis for 
new biotechnologies remains largely 
unexplored. Indeed, the vast majority of 
marine organisms (primarily 
microorganisms) have yet to be 
identified. Oceanic organisms are of 
enormous scientific interest, for two 
major reasons. First, they constitute a 
major share of the earth's biological 
resources. Second, marine organisms 
often possess unique structures, 
metabolic pathways, reproductive 
systems, and sensory and defence 
mechanisms because they have adapted 
to extreme environments ranging from 
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the cold polar seas at -2°C to the great 
pressures of the ocean floor.  

An example of compounds obtained 
through marine bioprospecting is 
manoalide. This compound derived 
from a pacific sponge which has 
spawned more than 300 chemical 
analogues, some of which have been put 
on clinical trials as anti-inflammatory 
agents. Another important component 
of marine natural products is enzymes 
produced by bacteria, some of which 
are salt-resistant, a characteristic that is 
often advantageous in industrial 
processes. Further, bacterial proteases 
are useful as detergents and industrial 
cleaning agents, such as in cleaning 
reverse-osmosis membranes. Another 
important product is the enzyme 
superoxide dismutase, which has 
tremendous applications in the fields of 
medicines, cosmetics, and foods. An 
interesting class of marine 
microorganisms are the 
hyperthermophilic archaea (previously 
called archaebacteria). Enzymes 
isolated from these microorganisms can 
grow at temperatures over 100°C may 
offer special advantages, presumably, in 
research and industrial processes.  

New biomaterials of nanometre size 
are being sought from diatoms, 
coccolithophorids, molluscs, and other 
marine invertebrates. The potential of 
these biomaterials, sometimes in the 
form of bioceramics, is huge in the 
areas of medical devices, automotive 
parts, electronic parts, and protective 
coatings.  

Biomaterials also may be useful in 
counteracting biofouling, which is a 

major problem in the naval industry. 
These bacterial biofilms can increase 
drag significantly. Marine organisms 
may be used to help combat fouling. 

On another note, marine organisms 
can be a source of development of 
biosensors, bio-indicators, and 
diagnostic devices in the areas of 
medicine, aquaculture, and 
environmental practice. An example of 
this is enzymes that are bioluminescent. 
Natural marine products may also be 
able to replace chemical pesticides. 
These biopesticides are less toxic and 
more bio-friendly. On environmental 
care, marine bioprospecting can provide 
materials that may be useful in 
bioremediation.  

Understanding of the marine 
biological system will enhance the 
bioprospecting process with regard to 
seeking new biopharmaceuticals and 
natural bioactive agents. On a similar 
note, an emerging area of interest is the 
potential of marine bacteria and fungi to 
produce special chemical structures 
which are not found in terrestrial 
organisms. Various studies have begun 
to realise the potential of marine 
bioprospecting for novel lead entities.  

The concept of marine 
bioprospecting is mentioned in the 
Quran, thus, “It is He Who has made 
the sea subject, that ye may eat thereof 
flesh that is fresh and tender, and that ye 
may extract therefrom ornaments to 
wear; and thou seest the ships therein 
that plough the waves, that ye may seek 
(thus) of the bounty of Allah and that ye 
may be grateful” (Chapter 16:14). 

An example of Muslims subscribing 
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to the prescription of the Quran on 
protecting the environment was seen 
recently when the people of Tanzania 
reversed a growing trend toward 
ecological destruction through a policy 
of sustainable fishing and 
environmental preservation based on 
the principles of the Quran. Prior to 
implementation of the educational 
program, over-harvesting by fishermen 
on the Muslim-majority island of Misali 
had threatened the area's aquatic 
ecosystem. But thanks to an indigenous 
campaign to remind local inhabitants of 
Islam's respect for nature (Islamic 
conservatism ethics); those who earn 
their living from the sea learned the 
benefits of protecting the region's 
biodiversity (12).  

 
SOLVING RELIGIOUS ISSUES 
THROUGH BIOTECHNOLOGY 

 
It would not be totally correct to 

assume that the advent of biotechnology 
has only created ethical, legal and social 
issues. On the contrary, developments 
in biotechnology have benefited the 
religious community tremendously. 
Two examples will be quoted here, 
namely the introduction of the 
recombinant insulin and erythropoietin.  

Insulin was originally isolated from 
the pancreases of cows and pigs in the 
early 1920s. This animal source of 
insulin proved effective for the 
treatment diabetes in humans, and was 
soon available to patients. Because the 
animal insulin was not identical to its 
human counterpart, however, doctors 
became increasingly concerned with 

incompatibilities and the effects of its 
long-term use. Furthermore, as the 
population of diabetic patients 
continued to grow the in the mid-1970s, 
there was considerable concern about 
the long-term supply of insulin from 
animal sources. 

In addition, for Muslim patients, 
although religious fatwa has allowed the 
use of porcine-derived insulin because 
there was no other credible option 
available (the bovine-derived insulin 
was found to produce more incidences 
of allergic reactions) at the time (hence 
the darurah principle was applied), 
some find it difficult to accept the 
administration of a non-halal (non-
permissible) chemical ingredient into 
their bodies.  

These factors provide the impetus for 
a small group of biochemists and 
molecular biologists to apply the new 
techniques of genetic engineering to 
human diseases. In 1978, a synthetic 
version of the human insulin gene was 
constructed and inserted into the 
bacterium Escherichia coli, in the 
laboratory of Herbert Boyer at the 
University of California at San 
Francisco. Insulin is a protein, and like 
all proteins, it consists of a chain of 
building blocks called amino acids. The 
order of amino acids in a protein is 
unique to that particular protein. Later, 
recombinant human insulin was 
developed by Boyer's fledgling 
company, Genentech, in October of 
1982, the first product of modern 
biotechnology.  

The introduction of recombinant 
erythropoietin has provided hope for 
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treatment of certain diseases among the 
followers of Jehovah’s Witness (4). 
Charles Russell in Pittsburgh, 
Pennsylvania founded the Jehovah’s 
Witness religion in the late 1870s. 
There are 5 million Jehovah's Witnesses 
worldwide and 125 000 in the United 
Kingdom. Members of this sect do not 
accept blood transfusions. Blood 
transfusion is interpreted as the eating 
of blood, and Jehovah's Witnesses 
believe that all hope of eternal life will 
be forfeited if transfusion is accepted. 
Autologous transfusion is also 
prohibited because they believe that 
once blood has left the body, it is then 
unclean. These prohibitions present 
ethical and clinical challenges to 
doctors who look after seriously ill or 
injured Jehovah's Witnesses and prompt 
a search for alternatives to blood. The 
courts have consistently upheld 
Jehovah's Witnesses' decisions to refuse 
transfusions on the grounds that any 
adult of sound mind has the right to 
determine what shall be done with his 
or her own body.  

Nevertheless, two thirds of European 
doctors working in intensive care units 
would give transfusions to an 
unconscious Jehovah's Witness who 
was losing blood, and 41% would not 
inform the patient later. Transfusion of 
red cells remains the cornerstone of 
treatment for severe anaemia. What 
possibilities exist to improve anaemia 
without blood transfusion? The use of 
recombinant human erythropoietin (a 
biopharmaceutical) has been shown to 
speed up the rate of increase in packed 
cell volume in animal studies. Hence, 

recombinant human erythropoietin is an 
option for anaemic patients who refuse 
transfusion. It is especially suitable for 
elective surgery, since two to three 
weeks are required to achieve an 
appreciable increase in the red cell 
volume in expectation of a large blood 
loss during the operation.  

The National Heart Institute (IJN), 
Malaysia, recorded similar successful 
procedure when it conducted an open-
heart surgery without blood transfusion 
on a 56-year-old retiree on 29 January 
2007. 

 
CONCLUSION 

 
The rapid development of 

biotechnology has generated, and is 
expected to continue to generate many 
challenging ethical issues. With the 
proper application of divine injunctions, 
religious scholars and scientists have 
been able to discuss these matters 
professionally, with the ultimate 
outcome of coming out with innovative 
and progressive rulings. In this manner, 
while able to take advantage of the 
benefits of science, we can also be 
assured of a clear conscience. 

For instance, the Islamic teaching 
that provides a strong emphasis on 
thinking has been able to cater for many 
of these ambiguities. It is only natural 
that thinking changes as it adapts to the 
changing stimuli. The practice of jihad 
or innovative thinking is in line with Ibn 
Chaldean’s opinion when he stated: 
“The conditions, interests, customs and 
sects of the world and nations do not 
continue according to any specific 
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pattern or stable programme. There is 
always change from time to time and 
from one condition to another. In as 
much as this applies to persons, times 
and provinces, it applies likewise to 
countries, ages and states. Such is 
God’s order. This social reality 
undoubtedly leads to a change in 
people’s interests. In view of the fact 
that the interests of the people are the 
foundation of the Shariah, it is both 
necessary and reasonable that the 
Shariah rules should undergo change to 
suit the changing conditions and needs.” 
(1). 

It is also becoming evident that 
biotechnology does not necessarily lead 
to ethical dilemmas. In fact, it may be a 
way to get around religious 
prohibitions. In other words, though 
biotechnology sometimes may appear to 
challenge faith, it would not hurt to 
have faith in biotechnology. 
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  پيش گفتار

  ياضي بهزاد قره
  سردبير

  

اسـتفاده از نتـايج   . كنـد  دستيابي به علم و دانش از گهواره تا گور مياسالم ديني است كه پيروان خود را دعوت به 
. در اسالم مورد تاكيد فراواني قـرار گرفتـه اسـت   هاي بشر دوستانه  دستاوردهاي علمي براي توسعه رفاه بشر و استفاده

در بـين مـذاهب مختلـف    . اند آموزي و توسعه فناوري در جوامع اسالمي بوده علماي ديني همواره مروج و مشوق علم
مهندسـي ژنتيـك و بيوتكنولـوژي    . هاي علمـي وجـود نـدارد    هاي نو و يافته اسالم اختالفي از جنبه استفاده از فناوري

هـاي پزشـكي، محـيط زيسـت، صـنعت، حقـوق و        شناسي با كاربردهاي فراوان در عرصه تجلي دانش زيستعنوان  به
بهداشـت و سـالمت جامعـه و     ،عنوان يكي از دستاوردهاي بشر براي توسعه حفاظت از محيط زيست كشاورزي نيز به

گسترش روز افزون محصوالت حاصل از مهندسي ژنتيك يا . تامين امنيت غذايي بشر مورد تاكيد علما قرار گرفته است
ميالدي را بـه خـود اختصـاص داده     2010ميليون هكتار در انتهاي سال  148محصوالت تراريخته كه مساحتي بيش از 

. ويـژه در كشـورهاي اسـالمي    است پاسخي است به تقاضاي روز افزون غذا براي جمعيت در حال توسـعه جهـان بـه   
اقبـال  . طور ويژه براي تامين امنيت غـذايي خـود متكـي بـه واردات محصـوالت غـذايي هسـتند        بهكشورهاي اسالمي 

عنوان  كشورهاي اسالمي مانند ايران به واردات محصوالت تراريخته نظير سويا و كلزاي تراريخته از آرژانتين و كانادا به
انشمندان اين قبيل كشورها بـه اسـتفاده از   كشورهاي بزرگ توليد كننده محصوالت تراريخته حكايت از توجه علما و د

هاي حالل و حرام غذا مانع از آن اسـت كـه تصـور كنـيم      حساسيت علما و مردم مسلمان به جنبه. هاي نو دارد فناوري
شـوند در نتيجـه    مسلمان مصـرف مـي    ميليونصدها توسط ارد و وهاي اسالمي  محصوالت تراريخته كه با مجوز دولت

به واقع نفس واردات انبوه اين محصوالت مانند روغـن نبـاتي كـه    . يون از نظرها پنهان مانده استروحانو غفلت علما 
 "تقرير حاكم اسالمي"عنوان  جامعه را بايد بهآحاد ها توسط  درصد آن در ايران وارداتي است و مصرف آن 90بيش از 

در هيچ كجاي جهان اسـالم در مـورد حرمـت     ويژه اينكه تا امروز فتوايي به ؛و علماي ديني بر حليت آن محسوب كرد
  .محصوالت تراريخته موجود در بازار مصرف يا نفس عمل مهندسي ژنتيك صادر نشده است

اند موفق به ارائـه   با اين وجود برخي مديران دانايي ستيز و فناوري هراسي كه در طول دوره مديريت خود نتوانسته
تيك و استفاده از محصوالت تراريخته شـوند ممكـن اسـت در برخـي از     دستاوردي در خور اعتنا در مورد مهندسي ژن

هـايي از سـوي    براي ابـراز مالحظـه  ) البته ناموفق(روحانيون و تالش كشورهاي اسالمي به دنبال ايجاد تشويش اذهان 
بـر ايـن   . باشندمهندسي ژنتيك يا محصوالت تراريخته استفاده از  "شبهه ناك بودن"يا  "مسئله دار بودن"ها مبني بر  آن

هـاي   سو و علما و روحانيون ديني از سوي ديگر براي آشنايي با دغدغه اساس گفتمان دانشمندان و پژوهشگران از يك
. رسـد  به نظر مـي واسطه، موضوع شناسي و تامين نظر هر يك از طرفين ضروري  يكديگر، ارائه اطالعات صحيح و بي
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جستجو بـراي زبـان مشـترك ميـان دانشـمندان و روحـانيون از سـوي مركـز         : اسالم و بيوتكنولوژي"برگزاري كارگاه 
ي مگا "المللي دستيابي و استفاده از بيوتكنولوژي كشاورزي اطالعات بيوتكنولوژي مالزي، دانشگاه مااليا و سرويس بين

نيـز  لوژي ايـران  و مركز اطالعات بيوتكنوانجمن ايمني زيستي ايران . شود براي دستيابي به اين هدف محسوب مي مهم
هـاي دانشـمندان    اند ديـدگاه  ها حمايت كرده و با حضور موثر خود توانسته همچون گذشته همواره از اين گونه حركت

براي ايفاي اين نقـش در خـور جايگـاه انجمـن ايمنـي      . دنمسلمان ايران و حتي روحانيون برجسته ايراني را معرفي كن
ر است كه مقاالت برجسته ارائه شده در اين كارگاه را پس از اعمال داوري و زيستي ايران، فصلنامه ايمني زيستي مفتخ

خودكفايي جهـان اسـالم   اي نزديك شاهد  اميد آن كه در آينده. ورت يك مجله نفيس به زيور طبع بيارايدص ويرايش به
  .والسالم. كشيمرا در آغوش اين كشورها توليد و صادرات محصوالت تراريخته از سوي در توليد غذاي كافي و 
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  پيش گفتار

  ماهالتچومي آروجانان
  رئيس مركز اطالعات بيوتكنولوژي مالزي

  

د بيوتكنولوژي كشـاورزي پـيش از ايـن مـورد     نهايي مان در مورد فناوري) روحانيون(فاصله بين دانشمندان و علما 
هـا و گفتگـو بـا     هاي آموزشي براي دانشمندان و رسانه و دوره ها برخالف برگزاري كارگاه. شده استنبحث قرار داده 

در اين زمينه منابع مكتوب قابل تـوجهي  . ها نياز به دخيل كردن روحانيون تا حد زيادي مورد غفلت واقع شده است آن
اده از ويـژه مهندسـي ژنتيـك اسـتف     شود تا همزمان با توسعه بيوتكنولوژي و به اين موضوع موجب مي. هم وجود ندارد

ايـن موضـوع   . شـود  هايي مـي  ها و جدال محصوالت تراريخته در كشاورزي خالء بزرگي ايجاد شود كه منجر به بحث
همراه با اين حقيقت است كه كشـورهاي اسـالمي وارد كننـده محصـوالت غـذايي هسـتند و از جنبـه توليـد غـذا بـا           

اي را از جنبه حالل و حرام بودن براي توليد غذا قائـل   هبر اين اسالم اولويت ويژ عالوه. خودكفايي فاصله زيادي دارند
بنابراين، فهم مبنايي بيوتكنولوژي كشاورزي براي روحانيت حائز اهميت است، زيرا ايـن درك صـحيح موجـب    . است
س ايـن  برعك. ها بتوانند بر مبناي اصول علمي و روح تعاليم اسالمي به صدور فتوا يا ارايه نظر اقدام كنند شود تا آن مي

درك مناسبي از تعاليم مـذهبي موجـب راهنمـايي دانشـمندان بـراي فهـم       يعني موضوع هم به همان اندازه مهم است، 
ايـن فهـم و درك متقابـل تضـمين كننـده پـذيرش       . شـود  موضوعات اخالق و مذهبي مـورد توجـه عمـوم مـردم مـي     

  .آورد ي را براي بحث و تبادل نظر پديد ميبيوتكنولوژي كشاورزي در بين جهان اسالم بوده و فضاي سازنده و مثبت

اهميت اين موضوع موجب شد تا مركز اطالعات بيوتكنولوژي مالزي اقدام به برگزاري كارگـاهي بـين دانشـمندان    
 .كنـد  "در جسـتجوي زبـان مشـترك بـين دانشـمندان و روحـانيون      ": بيوتكنولوژي كشاورزي و روحانيون بـا عنـوان  

الزي، اندونزي، بنگالدش، هندوستان، فيليپين، پاكستان، ايران و مصر در اين كارگاه شركت روحانيون از مدانشمندان و 
  اهداف اين كارگاه عبارت بودند از . كردند

 تقويت اطالعات روحانيون مسلمان در مورد بيوتكنولوژي كشاورزي -1

فرهنگـي اسـتفاده از   آمـدهاي اخالقـي و    در مـورد پـي  ) هـا  بيوتكنولوژيسـت (ايجاد آگـاهي بـين دانشـمندان     -2
 بيوتكنولوژي كشاورزي

براي اطمينان از اينكه هر نوع اظهارنظر فقهي از جمله صدور فتوي در مـورد اسـتفاده از بيوتكنولـوژي    تالش  -3
 .كشاورزي بر پايه اطالعات و موضوع شناسي صحيح علمي در مورد اين رشته خواهد بود

 طريق ايجاد يك زبان مشترك تقويت گفتگو بين دانشمندان، روحانيون و طالب از -4

 حوزه علم در رساني  تشويق طالب ديني براي ايفاي نقش در زمينه اطالع -5
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. شـود  ي ويژه مجله ايمني زيستي منتشر مي مقاالت برگزيده ارائه شده در اين كارگاه پس از داوري كامل در شماره
ايمني زيسـتي ايـران بـراي     نرا از انجم مركز اطالعات بيوتكنولوژي مالزي مايل است مراتب تقدير و تشكر خود

. شـود  ياضي سردبير اين مجله تشكر و قـدرداني مـي   طور ويژه از دكتر بهزاد قره به. انتشار اين شماره ويژه ابراز كند
حـوزه از  و منبع ارزشمندي در اين  بااليي برخوردار استاهميت از براي آينده  يعنوان مرجع انتشار اين مقاالت به
المللي دستيابي  هاي سرويس بين مايل است از حمايتمالزي مركز اطالعات بيوتكنولوژي . شود دانش محسوب مي

دانشـگاه مااليـا، ياياسـان ايلمـوان و      يهـا  ، مركز گفتگوي تمـدن (ISAAA)و استفاده از بيوتكنولوژي كشاورزي 
CAMSTECH در برگزاري اين كارگاه نيز تشكر و قدرداني كند. 

هاي بيشتري با هدف ايجاد پيوند بـين دانشـمندان و    مالزي اميدوار است در آينده گامركز اطالعات بيوتكنولوزي م
  .علماي ديني برداشته شود

  

  

  

  

  



 

137 

  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  

تباطاتي و رپر كردن فاصله ا: گفتگو در مورد بيوتكنولوژي كشاورزي
  اطالعاتي موجود بين متخصصين بيوتكنولوژي و علماي ديني

 4و عزيزان بهارالدين 3، شيخ محمد سيف الدين شيخ محمد صالح2ياضي ، بهزاد قره1*ماهالتچومي آروجانان

   ،رئيس مركز اطالعات بيوتكنولوژي مالزي -١
  رئيس انجمن ايمني زيستي و مركز اطالعات بيوتكنولوژي ايران، -2

  ،رئيس مركز ياياسان ايلمووان -3
  .ها و معاون موسسه تفاهم اسالمي دانشگاه مااليا پروفسور بخش علوم و فناوري گفتگوي تمدن -4

 چكيده

توجه كشورهاي اسـالمي قـرار   مورد  است كه با سرعت گسترش زياد خود بيوتكنولوژي كشاورزي فناوري مهمي
گرفته است كه براي تامين غذاي خود متكي به واردات محصوالت كشاورزي از كشورهايي هستند كه به طـور عمـده   

از  ميليون هكتـار  148ميالدي بيش از  2010در انتهاي سال . شوند توليد كننده عمده محصوالت تراريخته محسوب مي
رشد سريع اين فناوري همـراه بـا   . كشور به كشت محصوالت تراريخته اختصاص پيدا كرده است 29اراضي جهان در 

هايي را در بين اقشـار   ها بحث اين مالحظه. تجاري، اجتماعي و مذهبي بوده است-هايي اخالقي، اتصادي ابراز مالحظه
درصـد   26هـا كـه بـيش از     تـرين مسـائل بـراي مسـلمان    يكي از حساس . مختلف ذيربط جامعه به وجود آورده است

در گذشـته احكـامي قضـايي در مـورد     اگرچه . دهند موضوع غذاهاي حاالل و حرام است جمعيت جهان را تشكيل مي
در حال حاضر در هيچ كجاي دنيا حتي يـك مـورد فتـوي در    حرمت انتقال ژن خوك وجود داشته ولي با وجود آنكه 

هـاي   مهندسي ژنتيك در كشاورزي و پزشكي وجود ندارد، بحث و تبادل نظر در مـورد جنبـه   مورد حرمت استفاده از 
مختلف بيوتكنولوژي بين دانشمندان و علماي ديني براي آگاهي رساني و جلب اعتماد بيشتر مصرف كنندگان و جامعه 

مترين اقشار ذيربط به ويژه در جزو مه) اعم از علماي ديني و صاحبان فتوا(روحانيت . رسد اسالمي ضروري به نظر مي
كنيم كه كشـورهاي اسـالمي مشـتاق اسـتفاده از مهندسـي       اگرچه ما نتيجه گيري مي. شوند جوامع اسالمي محسوب مي

ژنتيك و غداهاي حاصل از آن به عنوان غدذاي حالل هستند، اما تالش فعاالن مخالف بيوتكنولوژي براي سوء استفاده 
اين  در .ده ضرورت گفتگو بين همه اقشار ذينفع از جمله دانشمندان و علماي ديني استدهن از احساسات مذهبي نشان

درك . تبيين شودضرورت اطالع رساني صحيح در مورد بيوتكنولوژي كشاورزي به روحانيت  شده است تامقاله تالش 
انشمندان از سوي ديگر از مباني بيوتكنولوژي از سوي علماي ديني از يك سو و اصول اسالمي مورد نظر علما توسط د

برخورداري از مباني دانش . اي براي موفقيت در توسعه اين فناوري در جهان اسالمي برخوردار است العاده اهميت فوق
بيوتكنولوژي موجب خواهد شد تا علماي اسالم بتوانند با آگاهي و اشراف بيشتري در اين مورد به صدور فتوا يا اعالم 

  .نظر اقدام كنند
 .اسالم، علما، بيوتكنولوژي كشاورزي، محصوالت تراريخته، اطالع رساني، غذاي حالل :هاي كليدي واژه
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  مجله ايمني زيستي
  90 بهار ،سوم، شماره سومدوره  

  

فوايد محصوالت تراريخته براي : وضعيت جهاني محصوالت تراريخته
  كشورهاي در حال توسعه و ديدگاه اسالم

  ياضي بهزاد قره
  بيوتكنولوژي كشاورزي ايران، رئيس انجمن ايمني زيستي ايران و دانشيار پژوهشكده هاي نو مركز تحقيقات استراتژيك مدير گروه فناوري

  

 چكيده

، آخرين وضعيت اي در مورد بيوتكنولوژي كشاورزي و فوايد آن براي كشورهاي در حال توسعه پس از ارائه مقدمه
و مداوم سطح زير كشت اين قبيـل محصـوالت ارائـه    جهاني كشت و كار محصوالت تراريخته با تاكيد بر رشد مستمر 

دهد كه تقريبـا   اين مقاله نشان مي. گيرد مدرن در كشورهاي اسالمي مورد بحث قرار ميوضعيت بيوتكنولوژي . شود مي
همه كشورهاي اسالمي در حال تحقيق و توسـعه در زمينـه بيوتكنولـوژي كشـاورزي هسـتند امـا در ايـن ميـان تنهـا          

ري وارد بازار مصـرف  كشورهاي ايران، مصر، پاكستان و بوركينافاسو هستند كه محصوالت تراريخته را به صورت تجا
مسلمان مورد بحث قـرار   عنوان يك كشور در حال توسعه غير بهكشاورزي در آرژانتين وضعيت بيوتكنولوژي . اند كرده
شود با تكيه بر ايات  اخالقي و ايمني زيستي محصوالت تراريخته مورد مرور قرار گرفته و تالش مي يها جنبه. گيرد مي

شود كه اسالم  گيري مي در پايان چنين نتيجه. استفاده از بيوتكنولوژي مورد استخراج شودقرآني ديدگاه اسالم در مورد 
شـمارد بلكـه در    كمك به توسعه رفاه بشـر جـايز مـي   نه تنها استفاده از علوم و فنون نو مانند مهندسي ژنتيك را براي 

  .شمارد برخي موارد آن را مورد تشويق قرار داده بلكه واجب مي

 .، ايران، ايمني زيستي، برنج تراريخته، مهندسي ژنتيك، كشورهاي در حال توسعهاسالم :كليديهاي  واژه
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  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  
  پاسخ اسالم به بيوتكنولوژي كشاورزي

  2و اكرام عباسي *1انور نسيم

 ، اسالم آباد پاكستانCOMSTECHمشاور علمي  -1

  ، اسالم آباد پاكستانCOMSTECHكارشناس برنامه  -2

  

 چكيده

تجزيـه و تحليـل ريسـك و فايـده     . شـود  مـي هاي پايه و فرآيند بيوتكنولـوژي ارائـه    اي در مورد روش ابتدا مقدمه

هـاي   قي فهرست شده پاسخهاي اخال گيرد و سپس سوال هايي مورد بحث قرار مي بيوتكنولوژي كشاورزي با ارائه مثال

تاكيـد بـر   . شود گيري از اصول اسالم پيشنهاد مي ها با اين پديده با بهره مسلماني برخورد  ها در مورد نحوه ناحتمالي آ

امـروزه  . ها و تركيب جامعه هسـتند  تجزيه اعتقادات، ارزش قابل هاي اخالقي جزء غير اين نكته ضروري است كه ارزش

. دارندت كره زمين به آن اعتقاد جمعي% 26اسالم يكي از بزرگترين اديان است كه بيش از يك ميليارد نفر از مردم يعني 

بـه  هـا   در ايـن مقالـه واكـنش مسـلمان    . كنند يك نفر مسـلمان اسـت   از چهار نفر مردي كه روي كره زمين زندگي مي

مورد بحث و احتمال بكارگيري ايـن فنـاوري جديـد كشـاورزي توسـط جامعـه اسـالمي بـا         بيوتكنولوژي كشاورزي 

  .گيرد رد بررسي قرار ميگيري از تعاليم عاليه اسالمي مو بهره

 .اخالق، اجتهاد، تراريخته، كشاورزي بيوتكنولوژي، اسالم :هاي كليدي واژه
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  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  
  اسالم و بيوتكنولوژي

  انيس احمد

  المللي رفاه، اسالم آباد، پاكستان معاون دانشگاه بين

  

 چكيده

هاي بيوتكنولوژيك موجب پيدايش  پيشرفت. كند رابطه بين اسالم و بيوتكنولوژي را روشن كند اين مقاله تالش مي
كننـدگان،   ، اثـر آن بـر روي مصـرف   ارزشي مهمي شده است كه مشروعيت انجام تغييرات زيستيهاي اخالقي و  سوال

طور معمول بـين ديـن و علـم نـزاع وجـود       به شود تصور مي كه در حالي. ها است محيط زيست و مانند آن از جمله آن
اين . هاي فناورانه است پيشرفت، اسالم محرك و مشوق توسعه جامعه با تاكيد بر ديگر دارد، برخالف برخي ساير اديان

. كنـد  اي پيشـنهاد مـي   هاي علمـي و توسـعه   عنوان راهنماي پژوهش چوب اخالق جهاني هفت اليه را بهرمقاله يك چا
عنوان مبناي قضاوت منطقـي   سازي، نياز به يك الگوي جهاني اخالق به شود كه در عصر جهاني ميگيري  اينگونه نتيجه

  .وتكنولوژي ضرورتي عقالني استبيدر مورد مسايل مبتالبه 

 .، اخالق، مذهب، بيوتكنولوژي كشاورزي، غذاهاي تراريختهاسالم :هاي كليدي واژه
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  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  
  تقويت نقش علماي اسالم در توسعه بيوتكنولوژي

  شيخ محمد سيف الدين شيخ محمد صالح

  رئيس ياسان ايلمون، دانشكده علوم دانشگاه مااليا، كوااللمپور، مالزي

  

 چكيده

بـا وجـود   . گـذارد  را روي جامعه بر جاي مـي  اي چند بعدي از علم و دانش است كه اثر مهمي بيوتكنولوژي شاخه

ايـن  . اينكه معلوم شده كه بيوتكنولوژي داراي فوايد بسياري است، پذيرش آن در جامعه با تـاخير مواجـه شـده اسـت    

در انتقال اطالعات صحيح در مورد بيوتكنولـوژي بـه   ) روحانيت(مقاله بر آن است تا نشان دهد كه نقش علماي اسالم 

هـا نقـش مهمـي را در     بنابراين آن. روند روحانيت منبع قابل اعتماد اطالعات به شمار مي. اهميت دارد مردم تا چه حد

اول نقـش  . شـود  در اين مقاله به دو نقش اساسي روحانيت در اين زمينه اشاره مـي . توسعه بيوتكنولوژي بر عهده دارند

يوتكنولوژي و دوم نقش روحانيت بـه عنـوان يـك    در مورد موضوعات بروحانيت به عنوان منبع اطالعات و راهنمايي 

  .رساني در مورد بيوتكنولوژي رسانه در جهت اطالع 

 .رساني، مالزي ، علما، روحانيت، اطالعبيوتكنولوژي :هاي كليدي واژه
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  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  
  عنوان  پذيرش به: غذاهاي حاصل از محصوالت تراريخته در اندونزي

  غذاي حالل

 عمرو حيدري نظيف 

  دبير كميسيون ملي بيوتكنولوژي اندونزي، جاكارتا، اندونزي

  

 چكيده

بيوتكنولوژي مدرن يـا مهندسـي ژنتيـك توليـد شـده      شود كه با استفاده از  غذاهاي تراريخته به غذاهايي اطالق مي

ي صدور فتوا در اندونزي تشـريح   در اين مقاله نحوه. اين نوع غذاها در اندونزي از مقبوليت بااليي برخوردارند. باشند

. هاي شاخص غذاي حالل اسـت  هاي حالل و ساير جنبه صدور فتواي حالل براي غذاها مستلزم بررسي جنبه. شود مي

بـا عبـور از اصـول    . غـذا باشـد  ) طيـب (تواند روشن كننده جنبه پـاكي   و تحليل فرايند فناوري مورد مطالعه ميتجزيه 

توان اميدوار بـود كـه غـذاهاي حاصـل از      اخالقي به حكمراني در اين اصول در تالش براي مديريت بيوتكنولوژي مي

  .قرار گيرنديرش عنوان غذاهاي حالل و پاك در جامعه مورد پذ محصوالت تراريخته به

 .مدرن، اندونزي، غذاي حالل، پذيرش عمومي، تراريختهبيوتكنولوژي  :هاي كليدي واژه
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  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  

  محصوالت تراريخته در هندوستان
  سيما وهاب

  مشاور بخش بيوتكنولوژي وزارت علوم و فناوري هندوستان

 چكيده

هاي سبز، آبي، سـفيد   در هندوستان، انقالب. هاي كشورهاي در حال توسعه است كشاورزي يكي از مهمترين بخش
اي را براي پژوهشگران بخـش   العاده شوند كه اعتماد به نفس فوق هايي از دستاوردهاي شگرف محسوب مي و زرد مثال

سـال  . كفايي در تامين موادغذايي برسانند ر را به خوداند كشو كشاورزي و كشاورزاني به ارمغان آورده است كه توانسته
طور خـاص بـه    طور كل و حفظ نباتات به عنوان يك سال شاخص براي بيوتكنولوژي كشاورزي به توان به را مي 1996

 Bt، پنبـه  Btذرت (اي  حساب آورد چرا كه چهار محصول تراريخته مشتمل بر سه گياه تراريخته مقاوم به آفات حشره
كه توسط شركت مونسانتو توليد شده بود توانسـت مجـوز   كش  و يك نوع سوياي متحمل به علف) Btزميني  و سيب

آغاز چهـاردهمين سـال    2009سال . توليد انبوه را در آمريكا كسب كرده و براي اولين بار در سطوح وسيع كشت شود
سـطح زيـر كشـت     1996در سـال  . سـت پياپي توليد انبوه و وسيع محصوالت تراريخته در كشورهاي مختلف جهان ا

بـار افـزايش يافـت كـه      74سال، اين مساحت  13بعد از . ميليون هكتار بود 7/1محصوالت تراريخته در جهان برابر با 
تعداد كشورهايي كه محصـوالت تراريختـه   . شود اي در هر نوع فناوري در تاريخ كشاورزي محسوب مي سابقه ركود بي

كشـور در   15كشور صـنعتي و   10(كشور  25به  2008كشور بود كه در سال  6ند تنها كرد كشت مي 1996را در سال 
مريكا كشور پيشتاز توليد و تجاري سازي محصوالت تراريخته اسـت و پـس از   آ. رسيد) حال توسعه شامل هندوستان

در هندوسـتان تحقيقـات   . ندآن به ترتيب آرژانتين، برزيل، هندوستان، كانادا، چين، پاراگوئه و آفريقاي جنوبي قرار دار
هندوسـتان پـس از   . آغـاز شـده اسـت    1995هاي دولتي و خصوصي از سال  مربوط به محصوالت تراريخته در بخش

مونسـانتو بـاالخره در مـارس    -توليد شده شركت مـاهيكو  Btها انتظار با كسب مجوز توليد سه نوع پنبه تراريخته  سال
كرم غوزه پنبه فايده كشت پنبه تراريخته كنترل موثر . شد صوالت تراريختهوارد جرگه كشورهاي توليد كننده مح 2002

درصـدي اسـتفاده از    39درصـدي محصـول پنبـه هندوسـتان و كـاهش       13طور ميانگين موجـب افـزايش    است كه به
هاي شيميايي و سود خالص بـيش از ده هـزار روپيـه در هـر هكتـار بـراي كشـاورزان در مقايسـه بـا پنبـه            كش حشره

تـرين ركـود    به اين ترتيب توليد پنبه تقريبا دو برابر شد و در نتيجه هندوسـتان كـه روزگـاري پـايين    . تراريخته شد رغي
در هندوستان پنبه تراريخته بيش از  2009تا  2002بين سال . عملكرد پنبه را داشت، تبديل به يك صادر كننده پنبه شد

محيطـي ديگـري    رسانده و موجب منافع اقتصادي، اجتماعي و زيستميليون دالر به اقتصاد كشاورزي كشور نفع  840
  .شده است

  .اقتصادي-نفع اقتصادي، اثر اجتماعي، Bt، محصوالت تراريخته، پنبه هندوستان :هاي كليدي واژه
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  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  
  وضعيت بيوتكنولوژي كشاورزي و اسالم در مالزي

  ا سوبياننيآذر

  ، موسسه شناخت اسالمي مالزيهاي علوم و محيط زيست مركز پژوهش

  

 چكيده

هـاي بـه عمـل آمـده در      با پيشـرفت . بحث حالل در جامعه مسلمان مالزي از اهميت بسيار زيادي برخوردار است

هـايي در مـورد    ها نيازمند پاسخ بـه سـوال   ، مسلماندر جهان امروز –مانند بيوتكنولوژي كشاورزي–زمينه فناوري غذا 

گواهي حـالل بـراي چنـين    از سوي ديگر، نياز به . تندها هس مجاز بودن استفاده از غذاهاي حاصل از اين گونه فناوري

در حـال   –و غيـره   JAKIM، يبه ويژه از طريق كميتـه ملـي فتـو    –بنابراين، دولت مالزي . هايي فوري است فراورده

نحـوه صـدور گـواهي حـالل در     طور خالصـه   اين مقاله به  در .ي اعطاي گواهي حالل در مالزي هستند بررسي نحوه

  .شود ميمالزي تشريح 

 .، تراريخته، اسالم، حالل، مالزي، فتويكشاورزي بيوتكنولوژي :هاي كليدي واژه
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  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  

  اهميت اجتهاد در عصر بيوتكنولوژي
  3و عبدالحميد يوسف بادماس 2، عثمان نورآيين*1محمد خيرالعظمي

 رئيس باياسان ايلمون، دانشگاه مااليا، كوااللمپور، مالزي -1

 فني مالزي، كوااللمپور، مالزيهاي نوآوري در علم و فناوري، دانشگاه  مدرس ارشد دانشكده سياست -2

  المللي اسالمي مالزي، كوااللمپور، مالزي دانشجوي دكتري دانشگاه بين -3

  

 چكيده

تالش اين مقالـه ايجـاد درك كـافي در مـورد اجتهـاد و اصـول مـرتبط بـا آن و تاكيـد بـر اهميـت آن در فضـاي             
اين . و پيشرفت امت اسالمي است) شريعت(اجتهاد داراي نقش محوري در توسعه قوانين اسالمي . بيوتكنولوژي است

 مسـتحدثه مسـايل  اي را براي استخراج يا استباط حكـم از منـابع اسـالمي در مـورد      علم شريعت است كه فرآيند ويژه
. آن سـخني بـه ميـان نيامـده اسـت     طور صريح در قـرآن يـا سـنت در مـورد      كند كه پيش از اين و به ارائه ميجديدي 

و ) مقاصد شريعت(براي اين منظور غايت شريعت . شوند انجام اين كار هستند مجتهد ناميده مي دانشمنداني كه قادر به
هاي بسياري را براي بهبود كيفيت زندگي بشر به ارمغان آورده  عصر بيوتكنولوژي فرصت. هدف شارع بايد كشف شود

هـا حكمـي صـادر     ن در مورد آنهاي جديدي را در مواردي كه پيش از اي سرعت و پيشرفت اين فناوري چالش. است
. ها بسيار زيادند موضوع. اند اين موضوع ها پيش از اين وجود نداشته: دليل آن ساده است. دنآور نشده است بوجود مي

غذاهاي تراريختـه، بيوتكنولـوژي كشـاورزي، مهندسـي پـروتئين،       شاملدستاوردهاي بيوتكنولوژي . ها فراوانند فرصت
. هسـتند هاي تخصصي تحقيق و توسـعه   هاي جديد و ساير حوزه ها، ساخت پروتئين باكتري فناوري آنزيم، كاربردهاي

هـاي آن   هاي بيوتكنولوژي و فـرآورده  اجتهاد نقش مهمي را در استنباط احكام شريعت با هدف تضمين انطباق فعاليت
  .با تعاليم اسالمي دارد

 .اجتهاد، شريعت، فقه اسالمي، بيوتكنولوژي :هاي كليدي واژه
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  مجله ايمني زيستي
  90 بهار، سوم، شماره سومدوره  

  

  ايمان به بيوتكنولوژي
  ابوبكربن عبدالمجيد

  ، شاه عالم، مالزي40450دانشكده داروسازي و موسسه مديريت پژوهشي، دانشگاه تكنولوژي مارا، 

  

 چكيده

بـا  . شـود  و بهداشـتي اطـالق مـي   هاي كشاورزي  وردهاهاي زيستي براي توليد فر از سيستم  به استفادهبيوتكنولوژي 
مفيدي شده است، اما برخي معماهاي اخالقـي را هـم بـا    هاي بيوتكنولوزيك منجر به كاربردهاي  كه پيشرفت وجود آن

در مـورد ايمنـي فرآينـد و محصـوالت      مـردم رسـد آگـاهي عمـومي و ديـدگاه      به نظر مي. خود به همراه آورده است
شـود   پيشنهاد مي "اخالق ژنتيك"به همين دليل  .در مورد كاربردهاي آن براي انسانويژه  بيوتكنولوژيك پايين باشد، به
ارزشي در تحقيقات ژنتيك ماننـد مهندسـي ژنتيـك، ژن    هاي اخالقي براي حل معماهاي  كه به مفهوم استفاده از نظريه

اخالق "مفهوم . يادي استهاي بن سازي انسان و پژوهش بر روي سلول هاي سلول مانند درمان و شبيه درماني، پروهش
اخـالق  . شود هايي اخالقي پيرامون غذاهاي حاصل از محصوالت تراريخته پيشنهاد مي پاسخ به سوالبراي  "كشاورزي
طور تصور  اگرچه اين. نبايد مذهبي مورد مالحظه قرار دادهاي بايد و  توان از جنبه هاي زيستي دريايي را مي در اكتشاف

اما اين فناوري در مورد حل بعضي از  ،منجر به پيدايش انبوهي از معماهاي اخالقي شده استشود كه بيوتكنولوژي  مي
اول توليـد انسـولين   : شـود  ذكـر مـي  براي مثـال دو نمونـه   . معضالت و مالحظات مذهبي هم بسيار كارآمد بوده است

اشـند و دوم اسـتفاده از   شـود بيمـاران مسـلمان نيـازي بـه انسـولين خـوكي نداشـته ب         نوتركيب انساني كه موجب مي
دهـد   در بيماراني كه ايمانشان اجازه انتقال خون نميهاي قرمز خون  اريتروپوئتين نوتركيب براي تقويت تشكيل گلبول

در نتيجه، اگرچه ممكن است بر اساس ادعاي برخـي، بيوتكنولـوژي بـه    ). در برخي از مذاهب مسيحي و غيرمسلمان(
  .كند اي به داشتن ايمان به بيوتكنولوژي وارد نمي كشد اما اين ادعا خدشه مي رسد كه ايمان را به چالش نظر مي

 .، مهندسي ژنتيك، اسالم، مذهب، ايمان، تراريختهبيوتكنولوژي :هاي كليدي واژه
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