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INTRODUCTION

The increased media exposure of food safety 
violations due to the presence of contaminants 
in food products has become a major concern 
for all the relevant authorities in every country. 
The latest case of food contamination reported 
in January 2012 occurred in China when cooking 
oil in that country was found to be contaminated 
with carcinogen aflatoxin, forcing the government 
to recall the products before they reached the 
customers. The source of aflatoxin in the tainted 
cooking oil was from the discarded kitchen oil 
waste or ‘drain oil’ which was refined for resale. 
In another separate case, dioxin contamination in 
Germany increased anxiety among the European 
community. The incident occurred in January 
2011 when a high level of dioxin (a substance 
that can cause cancer) was detected in eggs, and 
this led to the closure of poultry farms. Further 
investigations revealed that contaminated fat had 
been mixed with animal feed and then fed to the 
farm chickens. Other contaminants that have been 
associated with food contamination are melamine 
in milk, polychlorinated biphenyls (PCB), 
3-monochloropropane 1,2-diol (MCPD) esters in 
refined oils, polyaromatic hydrocarbons (PAH), 
and also acrylamide formed during frying. Table 
1 shows the possible sources of contamination for 
several compounds in food.

Food safety is an assurance of the food against 
chemical, biological or physical conditions which 
may expose the user or consumer to a health haz-
ard (Anon., 2007). However, Seward (2003), in a 
comprehensive review of the term safe food ex-
plained that the definition may vary between dif-
ferent groups of people. Consumers, special inter-
est groups, regulators, the industry and academia 
will have their own descriptions based on their 
own perspectives. Some consumers may define 
safe food as food prepared on clean and sanitised 
surfaces with utensils and dishes that are also clean 
and sanitised, while others may define safe food 
as food that retains its vitamins and minerals and 
does not have harmful residues such as pesticides. 

ABSTRACT

The issue of food safety is a major concern in the 
oil palm industry. Consumers today are more 
knowledgeable and aware of the paramount 
importance of food safety with regard to food intake. 
Their demand for safe food is to ensure their food 
is free from any contamination and is healthy 
to consume. Palm oil products as one of the raw 
materials in food must address these food safety 
challenges. These products must fulfil the food laws, 
acts, regulations and standards enforced by the 
authorities at both national and international levels 
so that they are accepted as food ingredients. It is the 
responsibility of the Malaysian palm oil industry 
to ensure that the processes used or applied do not 
compromise the food safety of the palm oil products. 
MPOB has a role to monitor and ensure that palm 
oil products can indeed address these food safety 
requirements.

ABSTRAK

Isu berkaitan dengan keselamatan makanan 
mendapat perhatian utama pada masa sekarang. 
Kesedaran masyarakat terhadap isu ini semakin 
meningkat dan pengguna semakin mendesak dalam 
memastikan bahan makanan yang diambil adalah 
bebas daripada sebarang pencemaran. Produk 
sawit yang merupakan salah satu daripada bahan 
makanan juga menghadapi isu tersebut. Produk 
sawit yang dihasilkan oleh industri sawit Malaysia 
mesti mematuhi undang-undang, akta, peraturan 
dan piawai yang dikuatkuasa sama ada di dalam 
atau di luar negara supaya produk tersebut boleh 
diterima sebagai bahan makanan. MPOB sebagai 
entiti yang menjaga industri sawit Malaysia 
bertanggungjawab dalam mengendalikan isu 
keselamatan makanan yang dihadapi oleh industri 
sawit. Penubuhan Unit Keselamatan Makanan dan 
Kod Amalan Persijilan telah meningkatkan lagi 
peranan MPOB dalam menguruskan isu tersebut 
secara lebih berkesan.        
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Still others who are familiar with the word con-
tamination will define safe food as food that is not 
contaminated. The CODEX Alimentarius Commis-
sion defines safe food as food that will not cause 
harm to the consumer, when it is prepared and/or 
eaten according to its intended use (Kim, 2009). The 
CODEX Alimentarius Commission is an intergov-
ernmental standard-setting body established by the 
Food and Agriculture Organisation of the United 
Nations (FAO) and the World Health Organisa-
tion (WHO), with the main objective of developing 
international standards and related tests for food 
safety and quality.

Food is not safe to eat if it is contaminated or 
adulterated. Food can be contaminated accidentally 
by chemical, microbiological and physical contami-
nants or by process-developed chemicals. Adul-
teration is an intentional action of adding materials 
into food to increase a particular nutrient level or 
the volume of the food. An example is the addition 
of melamine to milk which is intended to show a 
misleading increase in the protein level in the milk.  

In general, food safety hazards can be catego-
rised into three types, namely, physical, chemical 
and microbiological hazards (Ainie et al., 2009). 
Physical hazards are foreign materials unintention-
ally introduced into food products, and can enter 
the food products at any stage of production. Ex-
amples of physical hazards include glass, metals, 
plastic, stones and wood found in processed foods. 
Chemical and microbiological hazards on the other 
hand are of greater concern because of their long-
term carcinogenic potential and presenting sub-
stantial acute risks. Chemical hazards in food prod-

ucts are the result of processing steps/conditions, 
or the addition of substances such as additives, 
colorants and flavourings. Chemical hazards may 
also be from the use of detergents, sanitisers, dry-
ing agents, glass cleaners and pesticides. Microbio-
logical hazards are due to microorganisms such as 
bacteria, viruses, parasites and fungi that can result 
in food-borne illness. Common types of food-borne 
illnesses are diarrhoea, vomiting, fever, jaundice, 
etc.  

Knowledgeable consumers prefer foods that 
are free from contaminants and adulteration which 
can harm their health. Several issues related to con-
tamination and adulterations in food have caused 
the relevant authorities to tighten up food safety 
regulations. Most countries and governments have 
implemented and enforced stringent food safety 
regulations and standards consistent with interna-
tional practices, not only to protect their popula-
tion but also to prevent their products from being 
rejected by importing countries which can lead to 
severe economic losses. For example, the European 
Commission (2006) has listed the requirements that 
food manufacturers have to comply with when ex-
porting their products to the European Union (EU) 
countries. Some of the listed requirements include 
hygiene of foodstuffs, maximum levels of contami-
nants and residues in foodstuffs, requirements con-
cerning the use of food additives, materials that are 
in contact with the foodstuffs, and the use of sub-
stances with hormonal effects. Hence, every food 
product from Malaysia that is intended for export 
to EU must fulfil these requirements or otherwise 
face the possibility of rejection. Malaysia also im-
plements stringent regulations on food products 

TABLE 1. SEVERAL FOOD CONTAMINANTS AND THEIR ROUTES OF CONTAMINATION IN FOOD

Contaminant Route of contamination in food

Acrylamide Created in starchy foods (e.g. potato chips, French fries) that had been 
heated.

Melamine Intentionally added into food or feed to increase the level of nitrogen (to 
reflect protein) in the food.

3-MCPD esters Formed in heat-processed, fat-containing food from glycerol and 
acylglycerides in the presence of chloride ions.

Dioxins and furans Produced unintentionally as by-products of industrial waste and human 
activities. They are present ubiquitously in the environment and tend to 
bioaccumulate in the food chain.

Polychlorinated biphenyls (PCB) Man-made chemicals and widely used in industrial application. Can 
taint food through the food chain.

Polyaromatic hydrocarbons (PAH) Formed during the curing and processing of raw foods prior to cooking.

Aflatoxin Found in a wide range of tropical and subtropical food commodities, 
such as peanut, corn, nuts, rice and oilseeds.
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imported from other countries as well as those 
manufactured domestically. The implementation 
and enforcement of these regulations are done by 
various government agencies. For instance, at the 
processing and retail levels, the Ministry of Health 
has the responsibility of ensuring food safety and 
the protection of the customer by enforcing the 
Food Act 1983 and the Food Regulations 1985. For 
control of imported items, the Department of Vet-
erinary Services is responsible for monitoring im-
ports of meat, poultry, eggs and milk for human 
consumption, while the Department of Agriculture 
and the Department of Fisheries monitor imports 
of fresh fruits and vegetables, and of fish and fish-
ery products, respectively.

The objective of this article is to review the food 
safety laws, regulations and standards related to 
the oil palm industry, and the role of the Malay-
sian Palm Oil Board (especially its Food Safety 
and Code of Practice Certification Unit) in manag-
ing and formulating research and development in 
the area of food safety in order to meet global food 
safety challenges.

FOOD SAFETY REGULATIONS ALONG THE 
PALM OIL SUPPLY CHAIN

Figure 1 shows the supply chain in the oil palm 
industry. This supply chain includes the production 
of seedlings in the nursery, growing of the palms 
in the plantation, harvesting and transport of the 
fresh food bunches (FFB) to the mill for extraction 
of the oil and kernel, kernel crushing in the 
kernel-crushing plant, refining and fractionation 
of the crude palm oil at the refinery, storage in 
the bulking installation, packing of the products, 
and transportation of the finished products to 
the market. Good coordination among all the 
sectors will ensure that the foods delivered to the 
consumers are safe. The supply chain is certified 
under MPOB’s Code of Practices (CoP) which 
include requirements on food safety, quality and 
sustainability, and also other food safety standards 
such as HAACP, ISO 22000, MS ISO 1480 and MS 
ISO 1514.

The first sector in the oil palm supply chain is 
the production of seedlings in the nursery. Appli-
cation of good nursery practices is crucial in pro-
ducing high quality oil palm seedlings for plant-
ing (Anon., 2009a). Oil palm seedlings produced 
in the nursery are not from genetically modified 
seeds; thus, the issue of food safety relating to ge-
netically modified seedlings does not arise. The use 
of chemicals is minimal as hand-weeding rather 
than the use of herbicides is practiced. The second 
sector of oil palm supply chain is the planting of 
the seedlings in an estate or smallholding. At this 

stage, chemical pesticides are applied to ensure the 
healthy growth of the crop; therefore, these chemi-
cals need to be recorded to monitor their use and 
the possible chemical hazards. Only chemicals reg-
istered under the Pesticide Act 1974 (Act 149) and 
Regulations are allowed to be used on the crop, and 
whenever pesticides are used, analyses of residues 
are required (Anon., 2010). The establishment of 
maximum residue limits (MRL) for the various pes-
ticides used in the plantation is one of the require-
ments for the agricultural commodity to be traded 
globally. This requirement also applies to palm oil, 
being an agricultural product. Schedule 16 of the 
Malaysian Food Act 1983 (Act 281) and Regula-
tions (Table 2) lists the MRL of pesticides allowable 
in palm oil, palm kernel oil and their products. Ta-
ble 3 lists the Japanese Positive List for agricultural 
chemical residues in edible oil.

The third sector in the oil palm supply chain is 
the processing of palm fruits into crude palm oil 
(CPO) at the mill. Implementation of good mill-
ing practices (GMP) at the mill is requisite to fulfil 
food safety and quality requirements. CPO is cat-
egorised as a feed material for food products; there-
fore, it has to comply with the Malaysian Food Act 
1983 (Act 281) and Regulations. This Act states that 
all food products have to be in compliance. The two 
most important schedules in the Act are Schedule 
14 (Regulation 38) for trace metal contaminants (Ta-
ble 4) and Schedule16 (Regulation 41) for pesticides 
residues (Table 2). Besides the national regulations, 
international regulations such as the EU Directives 
(Table 5) and the Japanese Positive List (Table 3) 
need to be adhered to. The kernel of the palm fruits 
are dispatched to palm kernel crushers for further 
processing into crude palm kernel oil and palm 
kernel cake. Similar to palm oil, crude palm kernel 
oil as a food product is subjected to the same acts 
and regulations related to food safety requirements 
at both national and international levels. The issue 
of microbiological and chemical contaminants such 
as aflatoxin and arsenic has always been linked 
with palm kernel cake. Therefore, the by-products 
of palm kernel crushing, such as palm kernel cake 
and palm kernel expeller which are used as animal 
feed, must fulfil the food safety requirements. Table 
5 shows the maximum level of aflatoxin and arse-
nic permitted in the animal feed. 

The fourth sector in the oil palm supply chain 
is the processing of CPO and crude palm kernel 
oil (CPKO) into refined products such as refined 
bleached deodorised (RBD) palm olein, RBD 
palm oil, neutralised bleached deodorised (NBD) 
palm olein, NBD palm oil, NBD palm kernel oil 
and RBD palm kernel oil. CPO and CPKO are 
processed by either physical or chemical refining 
to produce refined products. Physical or steam 
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Figure 1. The supply chain in the palm oil industry.

refining begins with degumming to remove natural 
gums, followed by bleaching with activated earth 
to remove coloured matters and to absorb any 
metal ions. Deacidification and deodorisation of 
the oil are done by heating the oil to 240°C-260°C 
under 3-4 mbars of vacuum pressure. In the 
chemical refining process, the crude oil is treated 
with caustic soda (sodium hydroxide) to remove 
free fatty acids (FFA). The oil is then subjected to 
earth bleaching to remove colour pigments and 
metal ions followed by deodorisation to remove 
odoriferous matters such as aldehydes and ketones 
(Gibon et. al, 2007). The fractionation stage for both 
physical and chemical refining is used to separate 
out the liquid olein fraction and the solid stearin 
fraction. The refinery must also implement the 
principle of good refining practices in order to 
fulfil the food safety requirements. Issues relating 
to contamination always arise at the refining stage 
because the refined palm oil products have to meet 
the food safety requirements of the market. The oil 
palm products from this stage have always been 
analysed to monitor the presence of contaminants 
such as dioxins, polyaromatic hydrocarbons, 
heavy metals and 3-MCPD esters. The 3-MCPD 
esters, for example, are contaminants that develop 
during processing, while dioxins and polyaromatic 
hydrocarbons are environmental contaminants 
that have lipophilic characteristics and exist 
ubiquitously in the environment. The presence 
of heavy metals in processed palm products may 
originate from the wear and tear of the metal 
equipment in the refinery. As a food product, 

the palm oil processed in the refinery must also 
abide with national and international food safety 
regulations. The acts imposed on CPO such as the 
Malaysian Food Act 1983 (Act 281) and Regulations, 
the EU Directives and the Japanese Positive List are 
also applicable to the refined products.

Food Safety Acts and Regulations for Palm Oil

Palm oil contributed to about 26.7% to the 
world oil market and 37% of that comes from Ma-
laysia (Oil World, 2011). With the growing demand 
from consumers for this commodity, palm oil has to 
face issues relating to food safety as do any other 
food raw material. Table 6 shows the laws and reg-
ulations that the Malaysian palm oil industry has 
to comply with to assure the safety of the products 
traded internationally and domestically. Compli-
ance with these laws, acts and regulations will en-
hance confidence in Malaysian palm oil at the inter-
national level.

In June 2002, the Bioterrorism Act was gazetted 
only almost one year after the 11 September 2001 
tragedy that triggered the US government into be-
ing stricter to curb any possible terrorist attack. The 
Act was an effort implemented by US authorities 
aiming to enhance and develop a strategy to coun-
ter bioterrorist threats to the food supply. The Act 
requires the United States Food and Drug Adminis-
tration (USFDA) to receive prior notice of any kind 
of food imported into USA. Besides the Bioterror-
ism Act, the latest regulation on food safety is the 
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TABLE 2. SIXTEENTH SCHEDULE (Regulation 41 - pesticide residue) FOR PALM OIL

No. Pesticide Type Maximum residue limits 
in palm oil (mg kg-1)

1 2,4-D Herbicide 0.05

2 Acephate Insecticide 0.5

3 Ametryn Herbicide 0.2

4 Butocarboxim Insecticide 2

5 Captan Fungicide 10

6 Chlorpyrifos Insecticide 0.5

7 Cinosulfuron Herbicide 0.1

8 Cyhalothrin Insecticide 0.1

9 Cypermethrin Insecticide 0.5

10 Cyproconazole Fungicide 0.1

11 Deltamethrin Insecticide 0.2

12 Dicamba Herbicide 0.1

13 Difenoconazole Fungicide 0.1

14 Dithiocarbamates (expressed as CS2) Fungicide 1

15 Diuron Herbicide 0.1

16 DSMA Herbicide 0.1

17 Fluazifop-butyl Herbicide 0.2

18 Fluroxypyr Herbicide 0.1

19 Glufosinate ammonium [sum of 
glufosinate and 3-hydroxy methyl 
phosphinylpropanoic acid, expressed as 
glufosinate (free acid)]

Herbicide 0.5

20 Glyphosate Herbicide 0.1

21 Imazapyr Herbicide 0.1

22 Imazethapyr Herbicide 0.05

23 Methamidophos Insecticide 0.1

24 Methidathion Insecticide 0.1

25 Metsulfuron methyl Herbicide 0.02

26 Monocrotophos Insecticide 0.05

27 MSMA Herbicide 0.1

28 Paraquat Herbicide 0.1

29 Sethoxydim Herbicide 0.05

30 Triclopyr Herbicide 0.1
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TABLE 3. JAPANESE POSITIVE LIST FOR 
AGRICULTURAL CHEMICAL RESIDUES IN 

EDIBLE OIL

Name MRL (mg kg-1)

Chlordane 0.02

Chlorpyrifos 0.05

Clethodim 0.5

Heptachlor 0.02

Thiodicarb 0.2

Methoprene 0.2

Propargite 0.5

Carbaryl 0.1

Diquat 0.05

Permethrin 0.1

Glufosinate 0.05

Paraquat 0.05

Cyhalothrin 0.1

Glyphosate 0.05

Aldicarb 0.01

Boscalid 0.15

Phorate 0.05

Prochloraz 1

Procymidone 0.5

Note: MRL – maximum residue limits.
Source: Anon. (2006b).

TABLE 4. SIXTEENTH SCHEDULE (Regulation 38 - 
trace metal contaminants) FOR EDIBLE FAT AND OIL 

INCLUDING PALM OIL

Trace metal Maximum permitted 
proportion  (mg kg-1)

Arsenic 0.1

Lead 0.1

Tin 40

Mercury 0.05

Cadmium 1

Antimony 1

Source: Anon. (2008).

TABLE 5. EUROPEAN UNION (EU) DIRECTIVES AND CODEX MAXIMUM LEVEL FOR CONTAMINANTS IN 
VEGETABLE OIL AND ANIMAL FEED

Contaminant EU CODEX

Benzo(a)pyrene – vegetable oil 2 ppb -

Dioxin – vegetable oil, animal feed 0.75 ppt -

∑ Dioxins + dioxin-like PCB
-vegetable oil, animal feed

1.50 ppt -

Arsenic  -  vegetable oil 2 ppm 0.1 ppm

             - animal feed 4 ppm -

Lead     -  vegetable oil 0.1 ppm 0.1 ppm

 - animal feed 10 ppm -

Mercury - animal feed 0.1 ppm -

Fluorine - animal feed 150 ppm -

Cadmium - animal feed 1 ppm -

Nitrites (complete feedingstuffs) 15 ppm -

Aflatoxin B1 0.02 ppm -

Source:  Smelt et al. (2004); Anon. (2006a).

USFDA Food Safety Modernisation Act (FSMA) 
which became the law on 4 January 2011. This law 
enables USFDA to better protect public health by 
strengthening the food safety system and focusing 
more on food safety problems rather than relying 
primarily on reacting to the problems after they oc-
cur. The law also provides FDA with new enforce-
ment authorities designed to achieve higher rates 
of compliance with the prevention and risk-based 
food safety standards, and to better respond to and 
contain problems when they do occur (USFDA, 
2011). Table 7 depicts a few sections under the Food 
Safety Modernisation Acts that relate to the oil 
palm industry. 
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TABLE 7. SECTIONS UNDER THE FOOD SAFETY MODERNISATION ACT RELATED TO THE OIL PALM 
INDUSTRY

Section Description of Act

102

• Amends section 415 of the FD&C Act (21 U.S.C. 350d) for various purposes including authorising 
the Secretary of Health and Human Services: 
- to suspend registration of a facility if she determines that food manufactured, processed, 

packed, received, or held by the facility poses a reasonable probability of serious adverse health 
consequences or death and the facility either created, caused, or was otherwise responsible for 
that reasonable probability or knew of, or had reason to know of, such reasonable probability 
and packed, received, or held the food.

• A facility that is under suspension is prohibited from introducing food into commerce in the 
United States.

201

• FD&C Act (21 U.S.C. 350j) that establishes a mandated inspection frequency, based on risk, for 
food facilities that are required to register under section 415 of the FD&C Act and requires the 
frequency of inspection of such facilities to increase immediately.

• All high-risk domestic facilities must be inspected within five years of FSMA’s enactment and no 
less than every three years thereafter. 

• Non-high-risk domestic facilities must be inspected within seven years of FSMA’s enactment and 
no less than every five years thereafter. 

• Within one year of FSMA’s enactment, the law directs FDA to inspect at least 600 foreign facilities 
and to double those inspections every year for the next five years.

206

• Creates a new section 423 of the FD&C Act (21 U.S.C. 3501) to provide FDA with mandatory 
recall authority for foods other than infant formula. 

• This authority applies when FDA determines that there is a reasonable probability that an article 
of food is adulterated under section 402 of the FD&C Act (21 U.S.C. 342) or misbranded under 
section 403(w) of the FD&C Act (21 U.S.C. 343(w)) and the use of or exposure to such article of 
food will cause serious adverse health consequences or death to humans or animals.

207

• Amends section 304(h)(1)(A) of the FD&C Act [21U.S.C.334(h)(1)(A)] to provide FDA with a 
more flexible standard for administratively detaining human and animal food products that are 
potentially in violation of the FD&C Act.

• Under the new law, FDA may administratively detain food if FDA has reason to believe that the 
food is adulterated or misbranded.

• Administrative detention is the procedure FDA uses to keep suspect food from being moved.

211

• Amends section 417 of the FD&C Act (21 U.S.C. 350f), among other things, to require FDA 
to publish, on the web, an easily printable one page summary of certain consumer-oriented 
information regarding certain reportable foods, including information necessary to enable a 
consumer to accurately identify whether the consumer is in possession of the reportable food.

• Grocery stores that sold a reportable food that is the subject of a summary posting and that 
are part of a chain of establishments with 15 or more physical locations will be required to 
prominently display such summary or the information from such summary via at least one of 
the methods to be identified by FDA within 24 hr after FDA publishes the summary.

Source: USFDA (2011).

TABLE 6. ACTS AND REGULATIONS RELATED TO FOOD SAFETY OF PALM OIL PRODUCTS

Regulation/Act Agency/authority
Food Act 1983 (ACT 281) & Regulations Ministry of Health, Malaysia.

CODEx Alimentarius Commission (CAC) Food and Agriculture Organisation of the United Nation 
(FAO) and the World Health Organisation (WHO).

Japanese Positive List for Agricultural Chemical 
Residues in Edible Oil

Ministry of Health, Labour and Welfare, Japan.

General Food Law Regulation The Parliament of the European Union and Council.

Malaysian Palm Oil Board Act 1998 or Act 582 Malaysian Palm Oil Board, Malaysia.
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Standards, Codes of Good Practices and 
Certification Related to Food Safety of Oil Palm 
Products

A management system is an important tool used 
as guidance for the food industry in ensuring the 
quality and safety of the food manufactured. Table 
8 shows the standards and good practices related to 
food safety of palm oil products. MPOB has devel-
oped a system tool which encompasses all the sec-
tors in the oil palm supply chain. The system tool is 
called MPOB’s CoP which cover the whole oil palm 
supply chain from the oil palm nursery to the bulk-
ing installation (Anon., 2009a, b, c, d, e, f, g). Im-
plementation of the CoP certification scheme along 
the whole supply chain will ensure that sustainable 
palm oil is produced to meet the requirements of 
food safety, quality palm oil, environmental protec-
tion, biodiversity enhancement and the reduction 
of greenhouse gas emissions. Besides the adop-
tion of the CoP certification scheme developed by 
MPOB, the industry should also implement food 
safety requirements and standards set up by other 
agencies such as the Ministry of Health, Malaysia 
and Standards Malaysia. Good Agricultural Prac-
tices (GAP), Good Manufacturing Practices (GMP), 
Hazard Analysis Critical Control Point (HACCP), 
Malaysian Standard MS 1480: 2007 Food Safety Ac-
cording to Hazard Analysis and Critical Control 
Point (HACCP) System, Malaysian Standard MS 
1514:2009 General Principles of Food Hygiene, and 
ISO 22000: 2005 Food Safety Management System 
are among the other requirements and standards 
related to food safety (Anon., 2005; 2006b; 2007; 
2009h). HACCP is a systematic methodology to 
identify, evaluate, qualify and control risk elements 

(hazards) resulting from services or products that 
can cause an effect to the consumer. Oil palm refin-
ers must implement this systematic tool to ensure 
that their products are safe and can be widely ac-
cepted locally and internationally. The seven prin-
ciples of HACCP include:

• conducting a hazard analysis;
• determining the critical control points (CCP);
• establishing critical limits;
• establishing a system to monitor the control of 

CCP;
• establishing corrective action to be taken when 

monitoring indicates that a particular CCP is 
not under control;

• establishing procedures for verification to 
confirm that the HACCP system is working 
effectively; and

• establishing documentation concerning all 
procedures and records appropriate to these 
principles and their application.

The HACCP certificate is awarded by the Min-
istry of Health or other certification bodies to those 
refiners who have successfully implemented HAC-
CP or a similar scheme at their premises. 

 
Standards Malaysia also establishes a num-

ber of standards related to food safety such as MS 
1480:2007 and MS 1514:2009. MS 1480: 2007 is used 
as a pre-requisite programme for the implementa-
tion of the HACCP scheme in the food industry, 
while MS 1514:2001 is recommended to be used as 
a guidance document on hygiene and cleanliness. 
ISO 22000: 2005 is a management system that is ap-
plicable to all organisations with the aim of iden-
tifying, assessing and controlling food safety haz-

TABLE 8. STANDARDS/CODE OF PRACTICES RELATED TO FOOD SAFETY OF PALM OIL PRODUCTS

Standards/good practices Agency/authority
Hazard Analysis at Critical Control Point (HAACP) Ministry of Health, Malaysia
Good Agricultural Practices (GAP) Standards Malaysia, Malaysia
Code of Practices (CoP)
1. Good Nursery Practices for Oil Palm Nurseries
2. Good Agricultural Practices for Oil Palm Estates and Smallholdings
3. Good Milling Practices for Palm Oil Mills
4. Good Crushing Practices for Palm Kernel Crushers
5. Good Refining Practices for Palm Oil Refineries
6. Good Practices for the Handling, Transport and Storage of Products from 

the Oil Palm
7. Good Practices for Bulking Facilities of Palm Oil and Palm Kernel Oil 

and their Products

Malaysian Palm Oil Board, Malaysia

International Standard Organisation 22000: 2008 Food Safety Management 
System

International Standard Organisation, 
Switzerland

Malaysian Standard MS 1480: 2007 Food Safety According to Hazard    
Analysis and Critical Control Point (HACCP) System

Standards Malaysia, Malaysia

Malaysian Standard MS 1514:2009 General Principles of Food Hygiene Standards Malaysia, Malaysia
Good Manufacturing Practices Standards Malaysia, Malaysia
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ards in order to ensure that the food is safe. This 
management system is fully compatible with ISO 
9001:2008; thus, an organisation that is certified for 
ISO 9001 can easily extend its scope of certification 
to ISO 22000.   

Handling, storage and transportation are im-
portant parts of the supply chain from planting 
of the oil palm and processing of its products to 
delivery to the customer. Contamination with un-
desirable substances or materials may occur dur-
ing storage in the bulking facilities. Undesirable 
contaminants may be from residues of a previous 
cargo, dirt, rain and sea water, or through the ac-
cidental addition of a different product. Therefore, 
the Code of Good Practices for Bulking Facilities for 
Palm Oil and Palm Kernel Oil and their Products 
has been implemented to ensure food safety and a 
quality system in the handling and storage of palm 
oil, palm kernel oil and their products at bulking 
installations (Anon., 2009g). The scope of this code 
covers both crude and refined palm oil and palm 
kernel oil, including palm olein, palm stearin, palm 
kernel oil, palm kernel olein, palm kernel stearin, 
palm acid oil, palm kernel acid oil, palm fatty acid 
distillates (PFAD) and palm kernel fatty acid distil-
lates (PKFAD).

Traceability

Traceability is another important feature in a 
food safety management tool in order to ensure the 
safety and health of the consumers. Regulation No. 
(EC) 178/2002, commonly referred to the EU Gen-
eral Food Law, defines traceability as the ability to 
trace and follow a food, feed, food-producing ani-
mal or substance intended to be, or expected to be 
incorporated into, a food or feed, through all stages 
of production, processing and distribution (Anon., 
2002). Meanwhile CODEX Alimentarius Commis-
sion defines traceability or product tracing as the 
ability to follow the movement of a food through 
specified stage(s) of production, processing and 
distribution. Both the EU General Food Law and 
CODEX Alimentarius Commission emphasise the 
paramount importance of traceability in their regu-
lations and meetings. For example, Article 18 of the 
EU General Food Law is a specific regulation dis-
cussing traceability in the food supply chain. The 
article which was applicable on 1 January 2005 laid 
down the general principles and requirements of 
food law established by the European Food Safety 
Authority, and laid down procedures in matters 
of food safety that will be enforced. The role and 
importance of traceability in a food safety manage-
ment system are:

• to facilitate the withdrawal of food from the 
market in case of problems, and to provide 
the consumers with targeted and accurate 

information on the affected products;
• to provide near real-time identification of the 

cause and the source of the incident;
• to facilitate consumer choice against mis-

leading or deceptive practices (traceability and 
labelling);

• to differentiate and market products with 
subtle or undetectable quality attributes for 
which customers/consumers are willing to pay 
premium price; and

• to improve supply management. 

Hence, the traceability of food, feed, food-pro-
ducing animals and all substances incorporated 
into foodstuffs must be established at all stages of 
production, processing and distribution. The busi-
ness operators are required to put in place appro-
priate systems and procedures to ensure traceabil-
ity in the food chain. If an operator considers that 
a food or feed product which has been imported, 
produced, processed, manufactured or distributed 
is harmful to human or animal health, steps must 
be taken immediately to withdraw the product 
from the market, and to inform the competent au-
thorities and users accordingly. 

FOOD SAFETY AND CODE OF PRACTICE 
CERTIFICATION UNIT 

The Food Safety and Code of Practice Certification 
Unit (FSCC) is a Unit under the Product 
Development and Advisory Services Division 
(PDAS) of MPOB. The Unit was established on 
1 September 2008 with emphasis on research and 
development in food safety, focusing on palm oil 
and its products, and certification of the oil palm 
supply chain under the CoP certification schemes. 
The Unit comprises of two groups, namely, the 
Food Safety Group and the Certification Group. 
Figure 2 shows the organisational chart of the 
FSCC Unit. With the establishment of this Unit, 
research on food safety has been intensified by 
formulating research programmes on pesticide 
residues, chemical contaminants, process-
developed contaminants, trace elements, heavy 
metals and microbiology/mycotoxins. These five 
research programmes will enable MPOB to serve 
the palm oil industry by providing analyses and 
monitoring of these food contaminants in palm oil 
products, as well as consultations on food safety 
issues and certification under the CoP scheme. The 
laboratory under the FSCC Unit is equipped with 
the latest high-end instruments to cater to the need 
for low-level determination of trace contaminants 
such as dioxin, heavy metals and glycidol ester. 
The instruments available in the Unit are for gas 
chromatography mass spectrometry (GC-MS), 
liquid chromatography mass spectrometry/mass 
spectrometry (LCMS/MS), high performance 
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GNP  =  Good Nursery Practices for Oil Palm Nurseries.
GAP  = Good Agriculture Practices for the Oil Palm Estate and Smallholdings.
GMP  = Good Milling Practices for Palm Oil Mills.
GRP = Good Refinery Practices.
GMPKC = Good Crushing Practices for Palm Kernel Crushers.
GSTP = Good Practices for Handling, Transport and Storage of Products from the Oil Palm.
GBF = Good Practices for Bulking Facilities of Palm Oil and Palm Kernel Oil and their Products.

Figure 2. Organisational structure of the Food Safety and Code of Practice Certification Unit, MPOB.
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liquid chromatography (HPLC), UV-spectrometer 
and inductively coupled plasma mass spectrometry 
(ICPMS). The dioxin laboratory will start its 
operation in 2012 with the acquisition of equipment 
for high resolution gas chromatography/high 
resolution mass spectrometry (HRGC/HRMS); 
currently, analyses are being outsourced to the 
Doping Control Centre of the Universiti Sains 
Malaysia. Other analysis and monitoring carried 
out by laboratories under the Unit are for paraquat, 
hexaconazole, 3-MCPD esters, hydrocarbons, 
polyaromatic hydrocarbons, benzo(a)pyrene, 
glycidol ester, trace elements (e.g. Co, Fe, P) and 
heavy metals (e.g. As, Pb). The methods developed 
are also transferred to industry. A list of the 
methods under Transfer of Services (ToS), available 
at the FSCC Unit is shown in Table 9.
 

SUMMARY

Palm oil products must conform and comply 
with laws, acts, regulations and standards, either 
nationally or internationally, to enable them to 
be the preferred supplied products in the global 
market. Hence, there should be no compromise 
in fulfilling global food safety requirements to 
assure market acceptance. Implementation of the 
available standards/schemes is adequate to ensure 
the food safety of the palm oil products. This is 
further improved with the introduction of the CoP 
certification schemes which cover the whole supply 
chain from nursery to bulking facilities. Research 
and development in the area of food safety is also 
important to assure the consumers that palm oil 
products are safe for consumption. 
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TABLE 9. LIST OF TRANSFER OF SERVICES AVAILABLE AT THE FOOD AND CODE OF PRACTICE 
CERTIFICATE UNIT

No. Title Year
1 Determination of Glufosinate Ammonium in Oil Matrix 2007
2 Determination of Arsenic in Animal Feed Using Microwave Digestion and Graphite 

Furnace Atomic Absorption Spectrometry Method
2008

3 Determination of Glufosinate Ammonium in Oil Matrix Using a QUECHERS-based 
Method

2008

4 Determination of Hexaconazole in Oil Matrix (crude palm oil) 2009
5 Determination of 16 Polycyclic Aromatic Hydrocarbons (PAH) in Oil Matrix Using 

Donor Acceptor Complex Chromatography (DACC) Method
2010

6 Determination of 3-MCPD Esters in an Oil Matrix 2011
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