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Abstract 
 

This paper discusses the issues of modern practice of biotechnology in Malaysia. As a developing country, Malaysia is putting a lot of 

effort on the development of biotechnology which is targeted to be a new economic engine for the country. Although the modern bio-

technology with the focus in producing genetically modified products seems to give many benefits, but it has raised concerns on several 

issues arising out of the use of the modified organisms.  Thus, a good governance of GMO is required to control the issues so that it can 

reduce the concerns over safety and halal issues. It is suggested that although the government has introduced laws that govern the prac-

tice of biotechnology, it still requires improvement so it can provide overall control to the practice of modern biotechnology in Malaysia. 
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1. Introduction 

1.1 Genetically Modified Organism and its Principles 

 
Biotechnology is a science that combines the technology and biol-

ogy together in order to modify an organism or product of an or-

ganism in order to produce a better product for the use of human-

kind. According to United Nations, biotechnology is defined as 

any technological application that uses biological systems, living 

organisms, or derivatives thereof, to make or modify products or 

processes for specific use. Biotechnology is also defined as the 

application of biological processes to the production of materials 

of use especially in medicine and industry [1]. Genetic engineer-

ing is the main stream of biotechnology which produces genetical-

ly modified organism (GMO) such as pest resistance crops, in-

crease antioxidants and micronutrients of fruits [2] and also to 

develop pharmaceuticals products such as vaccine [3]. 

Application of biotechnology has started since 4000 BC during the 

process of alcohol and bakeries production by Egyptians through 

fermentation process [4]. As the time goes by, the technology 

becomes more sophisticated and many new discoveries done by 

scientists in biology field thus come out with the idea of modern 

biotechnology [5]. Modern biotechnology is involving the applica-

tion of cellular, molecular and genetic processes in production of 

goods and services involving high technology tools and machines 

such as Polymerase Chain Reaction, gene gun, electrophoresis and 

complex material such as recombinant DNA, cell fusion and engi-

neered protein [6] to produce GMO. Scientist believed that the 

modern biotechnology is becoming the backbone of the biotech-

nology field in future as the field is too wide to explore [7].  

Modern biotechnology basically deals with the deoxyribonucleic 

acid (DNA) of an organism after the discovery of the information 

regarding the DNA by Watson and Crick in 1953 (Organisation 

for Economic Co-operation and Development (OECD) [8]; Mar-

zukhi and Umi Kalsom [9]. Specific tools are used to modify the 

genetics of organism [10] thus altering the protein to make chang-

es on the characteristics of the organism itself [11]. The modifica-

tion that is done through genetic engineering usually does not 

occur in natural way either by mating or natural recombination 

[12].  

Basically, genetically modified organism is developed to improve 

human life with advantages such as improving crops, health and 

industrial sectors [11]. However, to make the way clearer, re-

searchers have put some basic guideline on the development of the 

GMO that is beneficial to human, do not cause risk to human and 

environment and to promote justice and fairness to people [13]. 

Another group of researcher says that the modern biotechnology 

cannot be separated with the social and ethics theories such as 

rights theory, theories of justice, consequentialism and utilitarian-

ism, precautionary principle, environmental ethics and religion 

[14]. In conclusion, the research and development of the modern 

biotechnology is to give good impact to human life with all the 

benefits promised by the technology without causing any bad 

effect to them from any aspect of life.  

Genetically modified organisms do have a lot of advantages over 

normal species in the aspect of physical and products. Through 

modern biotechnology, scientists are able to produce genetically 

modified food, crops and animal which is very beneficial to peo-

ple [15]. 

In agriculture sectors, development of transgenic crops and animal 

such as livestock, poultry and fish has helped farmers a lot in term 

of quality and production of food [16]. Transgenic crops have 

been used to helped farmers overcome the problem of pest and 

insect without depending on pesticide and insecticide anymore 

[17] thus reduce bad side effects of those hazardous materials to 

human [18]. Besides that GM crops also have better resistance 

towards extreme condition [11] and produce higher yield and 

more nutrients [12, 19]. This has been practiced in India and it 

showed an increasing of 80% of cotton whenever the farmers use 

GM cotton instead of normal one [20]. Therefore, the contribution 
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of modern biotechnology in the field of agriculture is very helpful 

in developing the field and also other field.  

Nowadays, genetically modified organism is practiced all over the 

world mainly in agriculture and food. According to Prakash [21], 

biotechnology has helped some countries mainly in Africa to de-

velop their agriculture sectors and feed their citizens. The product 

is marketed both in local and international market. Netto [22] 

reported that around 21 % of the raw food in Malaysian local mar-

ket is derived from GMO especially raw beans and tofu. This hap-

pens because most of the food products are imported from foreign 

countries like Thailand and Vietnam.  

In addition, research in medical sectors also intensively done by 

scientists to look for chances to improve through modern biotech-

nology. It is reported that the practice of medicine has been revo-

lutionized through modern biotechnology [23]. Recombinant 

DNA techniques, monoclonal antibody technology and high tech-

nology instrument play very important role to improve the medical 

field [24]. Researchers do apply modified organism in research 

regarding the development of new pharmaceuticals drugs, anti-

body and gene therapy and also to improve the original ones [1]. 

2. Issues Regarding Genetically Modified Or-

ganism 

Even though GMO is promising to benefit people, yet it has been 

worrying people with some issues. According to World Health 

Organization (WHO) most of the issue discussed is regarding the 

safety of the product, effect on the environment, religious and 

ethical issues. Many discussions and debates have been organized 

around the world to look for the best way to practice the technolo-

gy [25].  

The awareness on the product of GMO has started to be taken 

seriously by Malaysian citizens. A survey on the awareness of 

Malaysians on the GMO product showed that the awareness level 

is increasing among them [26].  

The controversy on GMO begins to attract people‟s attention since 

a long time ago especially after the issue of the population of 

monarch butterfly in New York is affected by genetically modi-

fied corn [27, 28]. Even though the GM corn is not modified to 

give bad impact on the butterfly, but the side effect of the product 

has poisoned the larvae of the butterfly thus reduced its population 

[28]. Since then, the issues of GMO begin to become a very con-

troversial among people especially in Europe [29].  

Besides the matter of safety, religious matter also becomes a big 

issue especially for Muslim. There are some reports saying that 

the GMO products do contain non-permissible elements like pig 

gene and gene of un-slaughtered animal [30, 31]. Human haemo-

globin, milk containing human coagulation factor and human-pig 

organ are some of the GM products that applying non-permissible 

elements that might be consumed by Muslims no well monitoring 

is taken onto the products [32].  

According to National Council of Fatwa Islamic Affairs Malaysia 

the genetically modified food containing forbidden elements like 

pig DNA and un-slaughtered animal are not allowed to be con-

sumed by Muslim consumers. Even though the forbidden elements 

used are very little, but according to „usul fiqh‟ method, “Origin of 

the things to be lawful, and the original ruling of an illegal is ille-

gal ruling. When mixed with an illegal halal with either many or 

few, then the ruling is illegal”, it is still considered as „haram‟ 

[33]. Besides that, the use of substances that hazardous to human 

health and environment also prohibited [34].  

Responding to the controversy, many parties have delivered their 

worries towards the practice of GMO. For instance, Organization 

for Economic Cooperation and Development (OECD) was devel-

oped a tool for the assessment of the GMF in order to confirm 

about the safety of new proteins, occurrence and implication of 

unintended effects and allergenicity of new proteins [35]. Coun-

tries involved in the GMO has also taken an approach to ensuring 

the GMO products are safe to use by implementing a security 

system based on Cartagena protocol [36]. 

3. Governance of Genetically Modified Organ-

ism in Malaysia 

Nowadays, biotechnology sector is becoming an important agenda 

to be focused by Malaysian government due to its potential to 

become a new economic engine for the country [37]. Ministry of 

Science, Technology and Innovation has allocated a lot of funds to 

improve the biotechnology sector in Malaysia, especially in the 

research and development (R&D) in the field of agriculture, 

healthcare and industrial biotechnology which most of the activi-

ties are involving the genetic modification of organisms [38]. 

Previously, Malaysian government had given approval to import 

GMO products from other countries and market them in local 

market [39]. The GMO products that have been imported are 

Roundup Ready soybean, MON 810 maize, MON 863 maize and 

NK 603 [40]. But now, Malaysia is already developing GMO like 

animal recombinant vaccines [41] and biodegradable plastic in 

transgenic oil palm [42]. Consumer Association of Penang also 

reported that the GM food is now widely sold in the local market 

since few years ago [43].  

Thus, the modern biotechnology is seemed to be a potential field 

to be developed by the government as it promises benefits that can 

improve human life and contributes to the economic growth of the 

country.  

In regulating GMO, Malaysian government has enforced Biosafe-

ty Act 2007 to regulate the release, importation, exportation and 

contained use of living modified organisms, and the release of 

products of such organisms, with the objectives of protecting hu-

man, plant and animal health, the environment and biological 

diversity, and where there are threats of irreversible damage, lack 

of full scientific evidence may not be used as a reason not to take 

action to prevent such damage and to provide for matters connect-

ed therewith [44].  

This matter is relevant with the initiative outlined in the National 

Biotechnology Policy as one of the main thrusts is to have a legis-

lative and regulatory framework development [38].  This Act has 

been enforced since 2009 but regulation that provides the detail 

risk assessment is not yet released [45, 46]. International Centre 

for Trade and Sustainable Development (ICTSD) reported that the 

Act is not fully enforced within the industrial sectors due to some 

problem at the early stage of the implementation phases [47]. 

In addition, there has not yet any systematic law and policy im-

plemented as a guideline that parallel to halal requirements pro-

vided for Muslim in practicing and consuming GMO [39, 48]. 

Unlike in Europe, Malaysian government yet to put much empha-

size on the governance and control of the product. The product is 

free to enter the market without any labeling since there is no leg-

islation on that [49]. Therefore, consumers are not well informed 

whether the product that is available in the market is actually a 

genetically modified product. 

Many conferences and discussions were conducted among „Ula-

ma‟ (Muslim scholars) and scientist on this debatable issue. Most 

of the discussions emphasize on the status of GMO in the aspect 

of „halal‟ and „haram‟. However, the status of „halal‟ or „haram‟ 

still in infancy stage especially in Malaysian community [50]. 

Some studies have been done on the Islamic perspective of the 

GMO like „Islam and Biotechnology‟ in 2005 which highlighted 

the Islamic principles in legitimizing of research and development 

regarding biotechnology [51]. An intensive study also has been 

conducted on the method in determining the „halal‟ and „haram‟ 

status according to „usul fiqh‟ method [46]. The GMO however 

must be Shariah compliant to be consumed by Muslim especially 

in Malaysia.  

Since industry involving GMO is very common in the world and 

the product is globally marketed, study on the issue should be 

continuously done especially by Muslim scholar in order to ensure 
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that the product used by Muslim is free from any „haram‟ ele-

ments. 

In Malaysia, the government has developed Malaysian Halal 

Standards to generalize the practice of „halal‟ in the country. Ac-

cording to Ministry of International Trade and Industry (MITI) 

[52], there are already five Standards that have been published by 

Standards Malaysia as related to „halal‟ as June 2010. The Stand-

ards are MS 1500:2009 (E), Halal Food - Production, Preparation, 

Handling and Storage - General Guidelines (Second Revision), 

MS 2200:Part 1:2008, Islamic Consumer Goods - Part 1: Cosmet-

ic and Personal Care - General Guidelines, MS 2400-1:2010, Hal-

alan-Toyyiban Assurance Pipeline - Management system require-

ments for transportation of goods and/or cargo chain services, MS 

2400-2:2010, Halalan-Toyyiban Assurance Pipeline - Manage-

ment system requirements for warehousing and related activities 

and MS 2400-3:2010, Halalan-Toyyiban Assurance Pipeline - 

Management system requirements for retailing.  

One of the aspects that have to be fulfilled by a product in order to 

make it „halal‟ is complying with „syariah‟ law. Complying with 

„syariah‟ means the product must be following the „syariah‟ 

standards that have been set by the authorities like Department of 

Islamic Development Malaysia (JAKIM) and Ministry of Domes-

tic Trade, Co-operatives and Consumerism (KPDNKK).  

4. Conclusion 

Production of GMO seems to benefits human in many aspects of 

life. However, there are some issues arise regarding the safety, 

ethics and religious matter. To overcome this problem, the gov-

ernment has put some efforts to govern and control the activity 

regarding the GMO to reduce the effects. Commitment from gov-

ernment of Malaysia to establish a good governance on the GMO 

through gazetting the Biosafety Act 2007 is a good effort in regu-

lating the organisms and its‟ product. However, there is still many 

improvement required in order to promise a comprehensive pro-

tection to human, animal, plant and environment. Besides that, 

element of „halalan thoyyiban’ should be included for the protec-

tion of Islamic consumers. Previous studies show that there is 

urgency in developing the Shariah compliance governance of 

GMO in Malaysia to ensure that Muslim consumers are well pro-

tected from non „halal‟ source. Even though the Biosafety Act 

2007 [53] does contain several elements that suit with the Shariah, 

however, the main matters that should be addressed are not in-

cluded in the act.  With the incorporation of Shariah elements in 

the governance of GMO in Malaysia, it will give comprehensive 

protection towards both Muslim and non-Muslim consumers to 

the GMO products besides protecting animal and environment.  

However, there are still gaps of the studies which should be nar-

rowed down. In conclusion, further investigation and study are 

required to improve the governance of GMO in Malaysia. 
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