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INTRODUCTION

The demand for edible oil is expected to increase proportionally with the 
increase in global population. Hence, palm oil of premium quality could 
potentially be the choice of many. Being one of the key players in the palm 
oil industry, Malaysia is committed to ensuring the sustainability of the 
industry. Usually, palm oil and its products are traded in accordance with 
the mutual contract between buyer and seller, or following generic trading 
specifications, such as those set by the Palm Oil Refiners’ Association 
of Malaysia (PORAM, 2011) and Federation of Oils, Seeds and Fats 
Associations Ltd (FOSFA). The Malaysian Standard (MS) for palm oil 
specification, MS 814, was established by the Malaysian Standards body to 
standardise and prescribe the requirements for identity and quality of palm 
oil (Department of Standards Malaysia, 2007). This MS aims to facilitate 
trade, as well as to provide tools for the market, and thus to generate 
interest in improving the overall oil quality. At the international level, 
the Codex Standard for Named Vegetable Oils – Codex Stan 210-1999 
was developed to specify the quality, composition, and phsico-chemical 
characteristics for palm oil and its products (Codex, 2019).

 It is interesting to note that 
several countries have adopted MS 
814:2007 as their national standard 
for palm oil. Over the past few 
years, several issues relating to non-
compliance of palm oil products to 
MS 814:2007 based standards were 
reported. For that reason, MPOB 
conducted palm oil surveys for data 
generation in order to incorporate 
the current updated quality and 

Department of Standards Malaysia 
(DSM) (Department of Standards 
Malaysia, 2007). In 2018, the 
second revision was amended for 
two parameters, namely, refractive 
index (RI) and apparent density 
(AD) (Department of Standards 
Malaysia, 2018) (Figure 1).
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Figure 1. Development of the MS 814 
document.

identity characteristics of Malaysian 
palm oil into MS 814:2007.

PALM OIL – SPECIFICATION 
(MS 814)

Palm oil specification MS 814:1983, 
was first developed in 1983 by the 
Standards and Industrial Research 
Institute of Malaysia or SIRIM 
(SIRIM, 1983). The first revision, 
MS 814:1994, was issued in 1994 
by SIRIM (SIRIM, 1994) while the 
second revision, MS 814:2007, 
was published in 2007 by the 

 Document MS 814 categorises 
palm oil as crude palm oil (CPO); 
neutralised palm oil (NPO); 
neutralised and bleached palm oil 
(NBPO); neutralised, bleached and 
deodorised palm oil (NBDPO); and 
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characteristics of processed palm 
oils differ in no significant way 
from those of CPO, with the 
exception of carotenoid content.

 Quality characteristics are 
divided into two sections, namely, 
general characteristics and quality 
requirements. General characteristics 
specify the colour condition at a 
temperature of 50°C (Table 3 and 
Figure 2), and emphasise that all 
palm oil products shall be free from 
foreign and rancid odour.
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TABLE 1. DEFINITION OF PALM OILS

Palm oil Definition

CPO
Oil is derived by mechanical expression from the fleshy pulp 
(mesocarp) of the fruit of Elaeis guineensis Jacq.

NPO Oil is obtained by neutralisation of CPO with alkali.

NBPO Oil is obtained from CPO by neutralisation with alkali and treatment 
with bleaching earth or activated carbon, or both, or from NPO by 
treatment with bleaching earth or activated carbon, or both.

NBDPO Oil is obtained from crude or semi-refined palm oil which has been 
refined by neutralisation with alkali, bleached with bleaching earth 
or activated carbon, or both, and deodorised by steam.

RBDPO Oil is obtained from crude or semi-refined palm oil which has been 
bleached, deodorised and de-acidified by physical means.

Source: MS 814:2007.

Figure 2. Visual colour observations 
on CPO, NPO, NBPO, NBDPO and 

RBDPO at 50°C.

TABLE 2. GUIDELINE IDENTITY CHARACTERISTICS 
FOR PALM OIL

Identity characteristic
Observed 

range
Mean

Standard 
deviation

Apparent density, kg litre-1, at 50oC 0.8889 - 0.8896 0.8892 0.0002
Refractive index, nD 50oC 1.4521 - 1.4541 1.4533 0.0003
Saponification value, mg KOH g-1 oil 194 - 205 199 2.4
Unsaponifiable matter, % 0.19 - 0.44 0.32 0.066
Fatty acid composition,
(wt % as methyl esters) 
C12: 0
C14: 0
C16: 0
C16: 1
C18: 0
C18: 1
C18: 2
C18: 3
C20: 0

0.0 - 0.5
0.9 - 1.5

39.2 - 45.8
0.0 - 0.4
3.7 - 5.1

37.4 - 44.1
8.7 - 12.5
0.0 - 0.6
0.0 - 0.5

 

0.2
1.1

43.5
0.2
4.3

39.8
10.3
0.3
0.2

0.10
0.08
0.95
0.05
0.18
0.94
0.56
0.07
0.16

Iodine value (Wijs) 50.4 - 53.7 52.0 0.66
Slip melting point, oC 33.8 - 39.2 36.7 0.84
Total carotenoids (as β-carotene), 
mg kg-1

474 - 689 581 45.5

Source: MS 814:2007.

refined, bleached and deodorised 
palm oil (RBDPO). The definitions 
of all the named palm oils are listed 
in Table 1.

 Specifications for palm oil 
listed in MS 814 are divided 
into two characteristics, namely, 
identity categories and quality
characteristics. The identity charact-
eristics serve as a guideline and 
are not a mandatory requirement. 
These contain the parameters 
listed in Table 2. The identity 

 CPO quality is divided into 
two grades, namely, special quality 
and standard quality. The quality 
requirements as shown in Table 4 
are mandatory for the products 
at the time of shipment following 
current trade practice, i.e. at the 
point and time of delivery of the 
oil from sellers' tanks, whether ex-
refinery, ex-bulking installation, or 
otherwise. 

OUTCOME OF PALM OIL 
SURVEYS 

In 2015, MPOB conducted a 
national CPO survey over 12 
months to monitor and update 
data on the current state of CPO 
quality produced in Malaysia 
(Farah Khuwailah et al., 2018). 
This survey covered most of the 
analyses on quality and identity 
characteristics, including physico-
chemical properties. The sampling 
method was random, with samples 
collected from selected mills and 
refineries throughout Malaysia; at 
the same time seasonal variations in 
data were also taken into account. 
Besides that, MPOB also carried out 
a 2-months short survey in 2017 
on selected refineries to obtain a 
snapshot of the information related 
to the quality performance of palm 
oil products, namely, NPO, NBPO, 
NBDPO and RBDPO.

 Data obtained from these 
surveys were then compared with 
the requirements established in MS 
814:2007. For other quality and 
identity characteristics, i.e. iodine 
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TABLE 3. COLOUR FOR PALM OILS AT TEMPERATURE OF 50°C

Palm oil Colour appearance

CPO/NPO Bright, clear and orange-red

NBPO Bright, clear and reddish yellow

NBDPO/RBDPO Bright, clear and light yellow

Source: MS 814:2007 (2007).

TABLE 4. QUALITY REQUIREMENTS FOR PALM OIL PRODUCTS

Characteristic

Product requirements
CPO

NPO NBPO
NBDPO/
RBDPO

Special 
quality 

(SQ) grade

Standard 
quality

(STD grade)

Free fatty acid 
(as palmitic), % max.

2.5 5.0 0.25 0.25 0.10

Moisture and 
impurities, % max.

0.25 0.25 0.10 0.10 0.10

Peroxide value, meq 
kg-1  max.

1.0 2.0 - - 2.0

Anisidine value, max. 4.0 5.0 - - 4.0

Colour, 133.35 mm 
(5¼ in) Lovibond, 
max.

- - - 20.0 R 3.0 R

DOBI, min. 2.8 2.3 - - -

value, free fatty acids and moisture 
content, not much of a significant 
difference was detected. However, 
it was observed that most of the 
samples did not comply with the 
MS 814:2007 requirements for 
refractive index (RI) and only about 
20% of the samples for apparent 
density (AD). Technically, RI is 
defined as the ratio of light velocity 
of a definite wavelength in a vacuum 
to its velocity in the medium, 
that is the extent by which a light 
beam is refracted on passing from 
air into the oil (Tan, et al., 2000). 
Meanwhile, AD is defined as the 
mass of the oil per unit volume in 
air at the temperature at which the 
determination is made (Pantzaris, 
1985). RI and AD are useful as a 
guide to the identification of oils, 
and can be used to distinguish 
between the different fractions 
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of palm oil. Both parameters are 
influenced by the composition of 
the oil and are in parallel with its 
unsaturation content.

Refractive Index

 An Abbemat refractometer was 
used for RI measurements at the 
temperature of 50oC for each palm 
oil sample, following the method 
of ISO 6320:2000 (ISO, 2000). 
The measurement temperature 
significantly affects the RI result.

 From the CPO survey results, 
the average RI measured was 
1.4543, with a range of 1.4532 
to 1.4550, while the average RI 
obtained from the short survey 
conducted in 2017 was 1.4545, 
with a range of 1.4543 to 1.4547. 
The data from both surveys were 

combined, giving an average RI 
value of 1.4543 (Figure 3).

 In MS 814:2007, the stated 
range for palm oil is 1.4521 to 
1.4541, with an average of 1.4533. 
The RI data generated from both 
surveys were later compared with 
the data from the previous CPO 
survey of 1997/1998 which had 
been used for setting the range 
value in MS 814:2007 (Tan et al., 
2000).

 Figure 4 clearly shows that the 
current RI of palm oil has shifted to 
a higher value, but with a narrower 
distribution compared with data 
from the previous CPO survey. 
82% of the current 1020 palm 
oil samples were out of the range 
specified in MS 814:2007.

 A study on the previous MS 814 
specifications was then initiated, 
and it was found that the average 
RI value for palm oil obtained in 
the recent surveys appeared to be 
identical to the established value in 
1983 (Table 5).

 The palm oil specification at 
the international level, i.e. Codex 
Stan 210-1999, was then referred 
to. It was found that RI for palm oil 
in the Codex standard ranges from 
1.454 to 1.456, and that the data 
obtained from the recent surveys 
were within the same range. 

 The reason for the shift in 
range when the current data were 
compared to MS 814:2007 could be 
the age of the palms, transformation 
of the planting materials through 
breeding, changes in the palm oil 
producers’ manufacturing practices, 
or others. Over the past few years, 
some cases had been reported with 
regard to non-compliance to the RI 
requirement set in MS 814:2007. 
MS 814:2007 was thus revised to 
reflect the current RI value, and 
new RI range now coincides with 
the specification in Codex Stan 
210-1999.
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Figure 4. Comparison of the distribution of data on refractive index from 
palm oil surveys. 

samples were non-compliant with 
the range for AD as specified in 
MS 814:2007. The trend of shift 
was towards a higher value. In MS 
814:1994, the observed range for 
AD was 0.8896 kg litre-1 to 0.8910 
kg litre-1. Again, the Codex Stan 
210-1999 document was referred 
to, and it was found that the range 
specified for palm oil is 0.889 kg 
litre-1 to 0.895 kg litre-1. Just as the 
range for RI in MS 814:2007 was 
in need of amendment, the range 
for AD was also revised under the 
same principle to avoid any other 
upcoming issues that may arise in 
the future.

 It was agreed that a new 
specification range be set for both 
RI and AD through the direct 
adoption of the CODEX Stan 
210-1999 values after taking 
into account the data obtained in 
current palm oil surveys (Table 6). 
The new revision of MS 814:2007.
Amd.1:2018 was published in 
August 2018 (Department of 
Standards Malaysia, 2018).

THE WAY FORWARD – 
RECOMMENDATIONS

Continuous monitoring of the 
quality of Malaysian palm oil is 
important to ensure that our palm 
oil products meet the requirements 
set by all relevant bodies. The 
palm oil specification should be 
continuously improved, in line 
with the developments in palm oil 
processing practices. The recent 
amendment is very important 
because it aids the palm oil industry 
in overcoming issues related to 
the characteristics of palm oil. 
Growth in advance knowledge and 
technology will also compel the MS 
specification to be tightened up 
and mandated, so that Malaysian 
palm oil can achieve the target of 
branding it as a five-star palm oil 
product and Malaysia as a premium 
palm oil producer.
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Figure 3. Data distribution of refractive index for palm oil.

TABLE 5. DEVELOPMENT OF 
MALAYSIAN STANDARD FOR 
SPECIFICATION OF PALM OIL

Malaysian 

Standard

Refractive index 

nD 50oC

MS 814:1983 1.4546 to 1.4560

MS 814:1994 1.4544 to 1.4550

MS 814:2007 1.4521 to 1.4541

Apparent Density

 For AD, the measurement was 
carried out by a density meter at 
the temperature of 50oC for palm 
oil, in accordance to the oscillating 

U-tube method of ISO 18301:2014 
(ISO, 2014). Samples obtained from 
the recent surveys were used, and 
it was found that the average AD 
for palm oil was 0.8894 kg litre-1, 
ranging from 0.8887 kg litre-1 to 
0.8907 kg litre-1 (Figure 5).

 Results from the CPO survey in 
1997/1998 that were used to set 
the range for AD in MS 814:2007 
were compared to data from the 
recent surveys (Figure 6). It was 
observed that in the 1997/1998 
CPO survey, the average AD was 
0.8892 kg litre-1, ranging from 
0.8887 kg litre-1 to 0.8898 kg 
litre-1. As a comparison, data from 
the recent surveys showed that 
about 20% of the 1020 palm oil 

Source: 2015/2016 CPO Survey and 2017 Palm Oil Survey.
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Figure 5. Distribution of data on apparent density for palm oil.
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Figure 6. Comparison of the distribution of data on apparent density from 
palm oil surveys. 

TABLE 6. NEW RANGES FOR REVISION OF DOCUMENT MS 814:2007

Identity 
characteristic

MS 814:2007 MS 814:2007 Amd.1:2018

Observed 
range

Mean ± 
Standard 
deviation

Observed 
range

Mean ± 
Standard 
deviation

Apparent 
density, kg 
litre-1, at 50oC

0.8889 - 
0.8896

0.8892 ± 
0.0002

0.889 - 
0.895

0.89050 ± 
0.0002

Refractive 
index, nD 
at 50oC

1.4524 - 
1.4541

1.4533 ± 
0.0003

1.454 - 
1.456

1.4543 ± 
0.0002


