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INTRODUCTION

Oil palm is the most important commodity crop in Malaysia while palm oil 
has become the most traded vegetable oil in the world. Exports of oil palm 
products in 2018 were recorded to be higher by 3.5% at 24.82 million 
tonnes compared to 23.97 million tonnes in 2017 (Kushairi et al., 2019). 
The industry has been recognised as one of the key economic growth 
drivers in creating job opportunities and new downstream businesses 
which bring in revenue for national development. In 2016, the agriculture 
sector contributed 8.1% or RM89.5 billion to the country’s Gross Domestic 
Product (GDP), with oil palm recognised as a major contributor (at 43.1%) 
to the agriculture sector (Nur Ain et al., 2018). The palm oil industry is 
divided into three major sectors, i.e. upstream, midstream and downstream. 
The upstream sector consists of the smallholdings and plantations, while 
the midstream sector covers milling and refining of palm oil and palm 
kernel oil. The downstream sector focuses more on further processing 
of the midstream’s palm oil products into intermediate or final products. 
The intermediates or final palm oil products derived from the midstream 
and downstream sectors are then channelled into food and non-food 
applications, either for household, industrial or commercial purposes. 

requirements of EU regulations, 
such as the Registration, Evaluation, 
Authorisation and Restriction of 
Chemical (REACh) regulation.

 The REACh, a European 
Community Regulation which 
entered into force on 1 June 
2007, dictates that manufacturers 
and importers document the safe 
manufacture and use of their 
chemical substances (ECHA, 
2019). For many years, a large 
number of substances have been 
manufactured and placed all over 
the European market. Some of 
them are produced and exported 
in very high amounts without 
sufficient information, particularly 
on the risks of exposure to human 
health and environment. According 
to the European Commission (EC, 
2016), one of the key purposes 
in developing and implementing 
the REACh regulation is to fill 
the information gaps in order to 
ensure that the industry is able 
to access relevant information on 
the substances, and so be able to 
manage the risks to protect humans 
and the environment. The REACh 
regulation requires all manufacturers 
to provide supporting physico-
chemical, ecotoxicology and 
toxicology data for each chemical 
to be registered at the European 
Chemical Agency (ECHA). Failing 
this, the chemical will not be 
allowed to be imported into or 
traded in EU countries. These data 
shall address both human health 
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 The downstream sector, 
which is largely the oleochemical 
industry, has been identified under 
the Third Industrial Master Plan 
(IMP3) as one of the potential new 
growth industries (MITI, 2006). In 
2015, the global market demand 
for oleochemical products was 
recorded at 12.86 million tonnes, 
and this demand is expected to 
reach 18.82 million tonnes by 
2024, which is worth USD30.15 
billion (Nur Ain et al., 2018). In 
2018 alone, Malaysia exported 

3.05 million tonnes of oleochemical 
products. Of this amount, 14.4% 
or 0.44 million tonnes of the 
products were exported to the EU 
countries (MPOB, 2019). Figure 
1 shows the total oleochemical 
exports and export volume of 
oleochemicals to EU from 2011 
to 2018. It was observed that the 
export volume of oleochemicals 
to Europe declined since 2015 due 
to some factors, including higher 
imports of soyabean oil (Kushairi 
et al., 2019), and also anti-palm 
oil campaigns in EU. In order to 
help increase the export volume to 
Europe, the oleochemical products 
exported must comply with the 
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and environmental risks. REACh 
aims to improve protection of 
human health and the environment 
through early identification of the 
intrinsic properties of chemical 
substances.

 The Organisation for Economic 
Co-operation and Development 
(OECD) has established the 
Mutual Acceptance of Data (MAD) 
system, a multilateral agreement 
which allows participating OECD 
countries (as well as non-OECD 
members such as Malaysia) to share 
the results of various non-clinical 
tests done on chemicals using 
OECD methods and principles 
(OECD, 2019). This helps to 
reduce duplicative testings, allows 
governments to work together 
when assessing chemicals, and this 
eventually helps governments and 
industry to save their resources. It 
is well known that outsourcing of 
ecotoxicology tests to laboratories 
overseas, especially for long-
term studies, is costly. Therefore, 
compliance with the OECD Good 
Laboratory Practice (through a 

OECD GLP-compliant laboratory) 
is required when carrying out 
ecotoxicology tests based on the 
OECD test guidelines to ensure 
that the data are accepted by EU 
countries for registration purposes 
under the REACh regulation. In 
practice, OECD GLP-compliant 
studies will be accepted in more 
than 30 OECD countries, as well as 
in those countries that receive full 
adherence to MAD, i.e. Argentina, 
Brazil, India, Malaysia, Singapore 
and South Africa.

 OECD GLP is defined as a 
quality system which is concerned 
with the organisational process 
and the conditions under which 
studies on non-clinical health and 
environmental safety are planned, 
performed, monitored, recorded, 
archived and then reported (OECD, 
1998). In other words, OECD GLP 
refers to a system for management 
control of laboratories and research 
organisations to ensure consistency 
and reliability of laboratory results 
(Chen, 2012). GLP applies only to 
non-clinical studies and testing, i.e. 

for physico-chemical, ecotoxicology 
and toxicology data. Compliance 
with the OECD GLP requirements 
gives assurance of high quality 
studies and of the integrity of the 
reported data to the regulators 
of the receiving OECD countries. 
The availability of the OECD GLP-
compliant laboratories is therefore 
very much needed to ensure that 
the ecotoxicological data generated 
can be used by manufacturers for 
product registration. The testing 
services provided will help Malaysia 
maintain or enhance the exports 
of palm oil products, including 
oleochemicals, and their derivatives 
in the EU market, and to facilitate 
penetration into new markets in 
other countries.

ECOTOXICOLOGY 
TESTS AS PER REACh 
REQUIREMENT

Ecotoxicology tests refer to 
biodegradation and ecotoxicity 
studies on a substance. Generally, 
the biodegradation process involves 
decomposition of organic matter in 
the environment by microorganisms 

Source: MPOB (2012-2019).

Figure 1. Total exports of Malaysian oleochemicals and exports of the same to EU from 2011 to 2018.
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as they utilise carbon as a source 
of food. Biodegradation is also 
defined as the destruction of a 
chemical by the metabolic activity 
of microorganisms (Balson and 
Felix, 1995). Ecotoxicity studies 
examine the toxic effects caused 
by chemicals on living beings 
in an aquatic ecosystem. In an 
ecotoxicity test, test species such 
as fish, invertebrates or algae are 
commonly used to determine 
the toxicity of a chemical by 
measuring their mortality rate, 
decreased growth rate or lowered 
reproductive capacity. Such testing 
can be conducted either through 
an acute or a chronic toxicity test 
(van Leeuwen and Hermen, 2010). 
Ecotoxicology tests are important 
for regulatory decisions when 

the data are used for registration 
purposes, classification and 
labelling of a chemical, hazard 
and risk assessment, during pre-
manufacturing or pre-marketing to 
support approval of new chemicals 
in commerce, estimating thresholds 
for harmful effects and safe 
concentrations, setting limits on 
the range of concentrations likely 
to affect aquatic species at point 
sources of pollution, and controlling 
the disposal of chemical wastes, or 
to establish application rates at levels 
which avoid serious environmental 
impacts (Razmah, 2017). The test 
requirements by REACh depend 
on the quantities of the substance 
manufactured or imported per year. 
The requirements for ecotoxicology 
tests are indicated in Table 1.

THE IMPORTANCE OF 
OECD GLP-COMPLIANT 
TEST FACILITIES TO 
THE PALM OIL AND 
OLEOCHEMICAL 
INDUSTRIES

In a bid to ensure that Malaysia’s 
palm oil and oleochemical exports 
meet the requirements of local 
and international buyers, and 
comply with various regulations 
introduced by importing countries, 
AOTD initiated a programme for 
the establishment of OECD GLP-
compliant facilities. Based on the 
current scenario, there are very 
few facilities in Malaysia that meet 
the requirements of the OECD 
GLP system for ecotoxicology and 
toxicology tests. Thus, world-class 
facilities are very much needed in 
the country to help manufacturers 
develop product specifications or 
dossiers that meet not only EU-
REACh requirements, but also 
other global regulations such as 
China-REACh and K-REACh. The 
establishment of these facilities 
by the Malaysian Palm Oil Board 
(MPOB) also fulfills the request 
from the Malaysian Oleochemical 
Manufacturing Group (MOMG) 
that had proposed for MPOB to 
establish OECD GLP-compliant test 
facilities to assist the oleochemical 
industry in Malaysia. This will 
ensure that Malaysia will be able 
to maintain her current markets, 
and at the same time increase 
exports of oleochemicals and their 
derivatives in the EU market, as 
well as help open up new markets 
in other countries. 

 Being one of the government 
research institutions receiving the 
OECD GLP-compliant status in 
Malaysia, the certificate issued to 
MPOB will encourage and boost 
the confidence level of clients 
towards the quality of services 
offered by MPOB. This compliance 
status is important to show that 
the tests are being conducted 

TABLE 1. ECOTOXICOLOGY TEST REQUIREMENTS ACCORDING TO 
REACh REGULATION

Annex VII (>1 t yr-1)

Aquatic toxicity test description Guideline

Algae growth inhibition test (Pseudokirchneriella 
subcapitata)

OECD 201

Short-term toxicity test on invertebrates – Daphnia sp., static 
acute/semi-static acute immobilisation test

OECD 202

Ready biodegradability
OECD 301A-F

Annex VIII (>10 t yr-1)

Aquatic toxicity test description Guideline

Short-term toxicity testing on fish – Fish (zebra fish), static 
acute/semi-static acute toxicity test

OECD 203

Activated sludge, inhibition of respiration OECD 209

Annex IX (>100 t yr-1)

Aquatic toxicity test description Guideline

Long-term toxicity testing on invertebrates – Daphnia 
magna reproduction test

OECD 211

Long-term toxicity testing on fish – Fish early life stage 
toxicity test (FELS)

OECD 210

Fish, short-term toxicity test on embryo and sac-fry stages OECD 212

Fish, juvenile growth test OECD 215

Source: ECHA (2019).
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strictly according to Standard 
Operating Procedures (SOP) and 
are therefore reliable, reproducible, 
consistent and of high quality. 
To date, about 10 test facilities 
in Malaysia have been certified 
with OECD GLP-compliant status. 
MPOB’s Ecotoxicology Laboratory 
is one of 10 facilities that received 
the compliance status from the 

Department of Standards Malaysia 
(DSM) (Table 2). However, only 
MPOB and SIRIM Berhad have the 
required expertise in the area of 
ecotoxicology covering behaviour 
in soil and water.

 The availability of such facilities 
in Malaysia will help to reduce 
the burden of the local industries, 

especially the palm oil and 
oleochemical industries, in obtaining 
the required ecotoxicological data. 
For comparison purposes, the prices 
offered by OECD GLP-compliant 
laboratories in Malaysia and abroad 
are shown in Table 3.
 
 The establishment of GLP-
compliant facilities in MPOB 

TABLE 2. LIST OF TEST FACILITIES CERTIFIED WITH OECD GLP-COMPLIANT STATUS BY DSM

GLP CP No. Facility Area of expertise*

GLP 001 Acumen Scientific Sdn. Bhd. Physico-chemical testing

GLP 002 Sumitomo Chemical Enviro-Agro Asia Pacific Sdn. Bhd. Physico-chemical testing

GLP 004 Environment Technology Research Centre, SIRIM Berhad i) Environmental toxicity
ii) Mutagenicity
iii) Behaviour in soil and water
 (Biodegradation)

GLP 005 Entomology Research Centre, Fumakilla Malaysia Berhad i) Physico-chemical testing
ii) Biological efficacy studies

GLP 006 Preclinical Translation Unit, Animal Research Complex, 
Advanced Medical and Dental Institute, University of 
Science Malaysia (USM)

Toxicology studies

GLP 007 Ecotoxicological Laboratories, Advanced Oleochemical 
Technology Division, MPOB

Behaviour in soil and water 

GLP 008 Makmal Bioserasi, Centre for Research and Instrumentation 
Management (CRIM), Universiti Kebangsaan Malaysia (UKM)

i) Toxicity testing
ii) Mutagenicity testing

GLP 009 Chemical Laboratory Department, Hextar R&D 
International Sdn. Bhd.

Physico-chemical testing

GLP 010 Medical Entomology GLP Laboratory (MED-ENTOMO 
GLP LAB IMR), Institute of Medical Research (IMR)

Bioefficacy studies

GLP 011 Industrial Biotechnology Research Centre (IBRC), SIRIM Toxicity testing

Note: GLP CP – GLP Compliance Programme.
          *as stated in the OECD GLP certificate issued by DSM.

Source: DSM (2019).

TABLE 3. PRICE COMPARISON FOR BIODEGRADATION AND ECOTOXICITY TESTS

Test method Australia (AUD)
(AUD1 = RM2.88)

Italy (EURO)
(EURO1 = RM4.70)

USA (USD)
(USD1 = RM4.16)

Malaysia
(RM)

Ready biodegradability - 2 500
(RM11 750)

5 428 
(RM22 580)

4 000

Algal growth inhibition 3 281
(RM9 449)

1 900
(RM8 930)

1 673
(RM6 960)

2 700

Acute fish toxicity 4 489
(RM12 928)

2 000
(RM9 400)

2 786
(RM11 590)

3 700

Note: Price does not include the cost of additional analytical validation and analysis of sample.
          Currency exchange rate used as of 13 June 2019.
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was funded by the Malaysian 
government. The funding 
covered the development of 
the facilities, equipment and 
chemical acquisition, and training 
of staff. Numerous challenges 
were faced at the beginning of 
this programme. These included 
insufficient human capital to run 
the facilities and competent staff 
to carry out the tests, inconsistent 
temperature- and humidity-
controlled conditions, difficulty in 
maintaining the test species, and 
others. However, all preparations 
towards the attainment of OECD 
GLP-compliant certification were 
well planned and received full 
support from the management.

 To date, two OECD test 
guidelines established by MPOB’s 
Ecotoxicology Laboratory have
successfully received GLP 
compliance status from DSM, i.e. 
OECD 301D Closed bottle test 
and OECD 203 Fish, Acute toxicity 
test. Some other tests, i.e. OECD 
201 Algae growth inhibition test 
(Pseudokirchneriella subcapitata), 
OECD 301C MITI test and OECD 
301F Manometric respirometry 
test, have been set up and will be 
certified in stages.

OECD GLP REGISTRATION 
AND INSPECTION PROCESS 
IN MALAYSIA

In Malaysia, DSM and the National 
Pharmaceutical Regulatory Agency 
(NPRA) of the Ministry of Health 
(MOH) have been appointed by 
the Government of Malaysia on 13 
February 2008 as the Compliance 
Monitoring Authority (CMA) to 
monitor compliance of facilities to 
the OECD GLP system (Department 
of Standards Malaysia, 2019).  
The GLP Compliance Programme 
(GLP CP) is a well-known voluntary 
programme which is open to any 
test facility performing non-
clinical health and environmental 
safety studies. The test facilities 
are monitored to ensure their 

compliance with OECD GLP 
requirements as stated in the 
document of the OECD Series on 
Principles of GLP and Compliance 
Monitoring. Both DSM and NPRA 
have their own roles in different areas 
of expertise as listed in Table 4. 
 
 As for MPOB’s Ecotoxicology 
Laboratory, registration and 
inspection processes were fully 
carried out by DSM (Figure 2). 

times to ensure that SOP were 
strictly followed and implemented. 
In 2016, the Ecotoxicology 
Laboratory was pre-inspected by 
DSM, while a full inspection was 
conducted in 2017. Finally, the 
Ecotoxicology Laboratory received 
a certificate of compliance to OECD 
Principles of GLP on 8 November 
2017 (Figure 3). The Ecotoxicology 
Laboratory has received a number 
of requests for ecotoxicology 

TABLE 4. GLP COMPLIANCE PROGRAMME UNDER DSM AND NPRA IN 
MALAYSIA

DSM, MESTECC NPRA, MOH
Non-pharmaceutical products

•	 Industrial	chemicals
•	 Pesticides
•	 Feed	additives/animal	foods
•	 Biotechnology	products

Pharmaceutical products
•	 Pharmaceutical	products
•	 Cosmetic	products
•	 Veterinary	drugs
•	 Food	additives
•	 Medical	devices

Source: Malaysian Nuclear Agency (2017), MESTECC – Ministry of Energy, Science, 
Technology, Environment and Climate Change.

Source: DSM (2019).

Figure 2. Process flow for OECD GLP registration and inspection in Malaysia.

All standard operating procedures 
(SOP), forms, records, and checklists 
were successfully prepared as 
required by the OECD-GLP system. 
Trial tests were conducted several 

studies from internal and external 
clients, including universities, 
oleochemical companies, research 
institutions and consumer product 
manufacturers. On receiving 
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Figure 3. Certificate of Compliance to OECD Principles of GLP received 
by MPOB’s Ecotoxicology Laboratory.

compliance status, surveillance 
inspection will be conducted by 
DSM every year in the first two to 
three years to monitor GLP activities 
in the facility. It is important for 
the facility to maintain its GLP 
compliance status by conducting 
GLP activities in order to avoid such 
compliance being withdrawn by 
DSM. 

BENEFITS OF ESTABLISHING 
OECD-GLP FACILITIES

The availability of internationally-
recognised OECD GLP-compliant 
facilities will benefit not only 
the palm oil-related industries, 
but other industries as well. 
The facilities in MPOB can 

become a reference laboratory 
for ecotoxicology assessment of 
palm oil, oleochemicals and their 
derivatives and, in the near future, 
other chemicals. In addition, the 
establishment of these facilities has 
delivered significant cost-savings 
in the testing of products. The 
facilities are very much needed 
as services provided by overseas 
laboratories are costly and this will 
otherwise burden the palm oil and 
oleochemical industries in Malaysia. 
The local facilities will, in turn, 
provide opportunities for more 
Malaysian products to penetrate 
the global market. Apart from this, 
the facilities can also be used for 
research and development (R&D) 
activities in line with MPOB’s long-

term strategy to support the palm 
oil downstream sector. 

 The OECD GLP-compliant 
status received by the Ecotoxicology 
Laboratory also enhances the image 
of MPOB as the guardian of the 
Malaysian palm oil industry. Some 
of the facilities available to carry 
out ecotoxicology studies and the 
R&D activities are shown in Figure 4. 

OECD GLP 
ORGANISATIONAL 
STRUCTURE IN MPOB’S 
ECOTOXICOLOGY 
LABORATORY

The general OECD GLP organisation 
chart of the Ecotoxicology 
Laboratory is shown in Figure 5. 
The Ecotoxicology Laboratory is 
responsible for conducting studies 
on samples from within MPOB and 
from industry to determine their 
toxicity and degradation data using 
OECD test guidelines. In the GLP 
system, Test Facility Management 
(TFM) is the person(s) who 
has the authority and formal 
responsibility for the organisation 
and functioning of the test facility 
according to the Principles of GLP 
(OECD, 1998). At the same time, 
the Study Director (SD) is a person 
who is responsible for the specific 
study conducted, which in this 
scope covers ecotoxicology studies, 
i.e. biodegradation and ecotoxicity. 
SD’s role is to ensure that the study 
is conducted based on OECD test 
guidelines (OECD TG) and SOP. 
SD is also responsible for planning, 
organising and implementing the 
study plan for the respective studies 
performed. Quality Assurance 
(QA) is a defined system, including 
personnel, which is independent 
of the study conducted, and is 
designed to assure that test facility 
management complies with the 
Principles of GLP. 

 According to OECD principles, 
the Study Personnel (SP) is a person 



39

Figure 5. Organisation chart of the OECD-GLP Ecotoxicology Laboratory of 
AOTD, MPOB.

Good Laboratory Practice (GLP) for Greater Compliance in an Increasingly Regulated Market

who is involved in performing 
a study in line with the study 
plan prepared by SD. SP is also 
responsible for recording raw data 
promptly and accurately, and in 
compliance with the Principles of 
GLP, and is also responsible for the 
quality of the data collected. The 
Archivist is a person who has the 
responsibility of recording, tracing 
and archiving GLP documents, 

which are related to the GLP 
system.

 Table 5 lists several tests 
offered by the Ecotoxicology 
Laboratory, either under GLP or 
non-GLP status. Several tests are 
still in a development stage and will 
be offered to clients once they are 
ready. MPOB is currently working 
towards getting the non-GLP tests 

certified as OECD GLP-compliant 
tests. 

CONCLUSION

This GLP Compliance Programme 
has successfully achieved its 
objectives in fulfilling the industries’ 
need for quality and environmental 
evaluations. Many scientific 
findings and information have 
been disseminated to the industries 
and public through publications, 
conferences, lectures, discussions, 
etc. The established test methods 
and facilities from research projects 
have also been offered to the 
industries. The services offered 
have also helped MPOB’s officers 
achieve their project objectives and 
MPOB in achieving its mission.

Figure 4. Laboratory facilities and research activities in the Ecotoxicology Laboratory of AOTD, MPOB.
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 The Ecotoxicology Laboratory 
is now a complete entity with 
staff skilled and experienced in 
environmental evaluations to 
support R&D in palm oil and 
oleochemical products. With the 
availability of laboratories, facilities 
and expertise, MPOB has now 
become a one-stop centre to embark 
on environmental issues related to 
palm oil and oleochemical products. 
The recognition received from local 
and international bodies has shown 
the laboratory’s capabilities and 
involvement as a reference centre 
for environmental studies and 
testings. Hopefully, the availability 
of this internationally-recognised 
OECD-GLP laboratory system can 
boost the role of MPOB as the 
caretaker of the palm oil industry, 
and the Ecotoxicology Laboratory 
will become a reference laboratory 
for ecotoxicology assessment 
of palm oil, oleochemicals and 
their derivatives, as well as other 
chemicals, not only in Malaysia but 
in other countries as well.
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