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ndonesia has introduced high export 
taxes effective 15 December 2011 on their 
crude palm oil (CPO) probably in a move 

to keep the price affordable at local level. 
This move is expected to increase refining 
activities in Indonesia and Malaysian 
investors can brace themselves to explore 
the possibilities of business opportunities 
there in setting up refineries if they are 
able to compete with the local investors. 
The cost for refining palm oil is estimated 
at USD 100 per tonne of CPO giving a pay-
back period of only three years according 
to reporters. Sounds like a good investment 
if reports are reliable.

The CoP audit quota for the mills was 
20 for 2011 but MPOB managed to conduct 
50 mills. This was a tremendous feat 
considering the fact that we were really 
hard-pressed to get officers to conduct 
audits because they also had their own 
tasks to complete with hardly any spare 
time to spend on audits. The present 
progress has been extremely encouraging 
as we were able to keep pace with the 
requests for audits. We hope to maintain 
this momentum in future as well.

Some mills do not seem to know how 
to prepare a mill for audit. Sometimes 
priorities get mixed up. I would like to 
share with the industry my observation on 
the state of preparedness of the mills for 
audits. Some mills which already had other 
certifications did not have to put in much 
effort as they already had about 80% of 
what we required. 

The glaring weaknesses or omissions in 
the preparation were:  (1)  the cleanliness 
of the drains; most of which were never 
cleaned from the day the mill was 
constructed, (2) the mill toilets were in 
a deplorable condition; the dark brown 
colour on the stainless steel wall had  
turned into a permanent ugly scar as 
though to compete with the CPO’s golden 
colour! This goes for the wash basin as well. 
Although these are inexpensive to replace 
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CALL FOR ARTICLES
Personnel of the palm oil mills are invited to send in articles of relevance to the palm oil industry in 
Malaysia for publication in Palm Oil Engineering Bulletin. By sharing your expertise you will be 
helping the industry and the nation as a whole. The topics of interest are:

1.  Plant modifications done in your mill that resulted in improvements in milling operation or 
maintenance.

2.  Innovations done in your mill that produced improvements in the operation of the mill and that 
you are willing to share them with others.

3.  Any special work done in your mill that directly resulted in improvements in OER and product 
quality.

Please submit your article to us and we shall be pleased to publish them in Palm Oil Engineering 
Bulletin. Feel proud to have your articles published in this Bulletin that is circulated throughout 
the industry and MPOB offices worldwide.

no one seem to appreciate the need to create 
a pleasant and conducive environment for 
the people to work. In one premise, there was 
only a squatting water closet with the floor 
flooded with water! We need to progress with 
time, (3) in all cases the tube lights mounted 
directly above the steriliser cages had no 
protective covers. The millers argue that 
there is no real need for that as there is hardly 
any risk involved in terms of contamination. 
Agreed, but unfortunately the rules specify 
the need for cover as they were made for a 
wide range of industries and as such we need 
to abide by that for the sake of a common 
standardised system and compliance.

During audits we need to examine 
supportive documents related to licenses, 
approvals, calibration records, weighbridge 
tickets, land  titles, approvals from regulatory 
bodies, and waste disposal approvals among 
other things. We may not be able to examine 
all documents within a day as audits are 
based on random checks. The common 
non-conformation areas were: hopper door 
activating hydraulic power pack leaking into 
steriliser cages moving or parked underneath 
the hopper doors (serious) or any potential 

for hydrocarbon contamination of palm 
products, kernel stored in open areas without 
protection from the elements, disposal of 
scheduled wastes not in accordance with 
approved procedures and no CPO analysis 
conducted for residual pesticide content. 
This should be done once yearly based on the 
pesticide used by the plantation (usually one 
or two chemicals that would not cost much) 
and not a blanket test for every chemical. 

On the question of dirty drains, 
almost 90% of the mills are guilty of this 
as they do not have a routine cleaning 
system in place. A mill will need a single 
person to carry out this useful task. 
Divide the mill drains into say 20 zones 
and the designated person can complete all 
zones within a month. This way all drains 
will get a chance for a thorough cleaning at 
least once a month. The excess days can be 
utilised for mill gardening or other activities 
like painting the mill walls or columns. This 
is easy to accomplish if there is a consecrated 
effort from the management.

Try to get zero non-conformance and 
observation. It is indeed possible.
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Living Garbage 
N Ravi Menon*

Along the narrow alley of Deejay Atria
Skirting the east side parking bay
Trudges tranquilly a stooping ancient soul
A cluster of dried up flesh and bones.

He begins at dusk his daily chores 
Gathering the way side garbage bags
With uncanny skill the bounty he probes
To fish out the cartons now empty and useless.

“What brought thee my helpless friend
To this Spartan life destined to end uncared?
I can read a piteous tale of painful events
Clearly carved on your wrinkled face.” 

“Like these cases, once costly objects held
They served their time; now lies as trash 
Heroes in their prime of life and high in praise
Are also bound to confront this merciless fate.

You’ve guessed it right my loving friend
There is my tale, the tale of painful ordeals
As you have a kind and gentle heart 
I shall unfold to thee my tragic drama.

A strong and healthy man I was 
Fearless and daring facing the world 
Like a bull I worked in fields
And also in army, heeding the country’s call.
 
My wedding to a loving and caring wife
Brought forth three healthy and sturdy sons
Lavishly I gave them my love and wealth
Foolishly ignoring my helpless aging days.

The sons grew up and made it well
With success smiling all the way
But alas! Lacking in love they dumped me here
And here I stay - a bag of living garbage.
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Forthcoming  Events

2012 MPOB TRAINING PROGRAMME SCHEDULE

CODE 
NO.

TITLE DATE VENUE

A COURSES
1 OIL PALM

A1.1 Kursus Kemahiran Menggred Buah Sawit
Bil. 1: Wilayah Utara 27-29 Mac Teluk Intan, Perak
Bil. 2: Wilayah Sabah 10-12 Apr Lahad Datu, Sabah
Bil. 3: Wilayah Tengah 24-26 Apr Kuala Pilah, Negeri 

Sembilan
Bil. 4: Wilayah Timur 15-17 Mei Kuala Terengganu, 

Terengganu
Bil. 5: Wilayah Selatan 19-21 Jun Batu, Pahat, Johor
Bil. 6: Wilayah Sarawak 17-19 Jul Sibu, Sarawak
Peperiksaan Bil. 16: Sabah Sep Lahad Datu, Sabah
Peperiksaan Bil. 17: Semenanjung Okt Keratong, Pahang

A1.2 Intensive Diploma in Oil Palm Management 
& Technology (IDOPMT)
Semester I 11-29 Mar MPOB HQ
Estate Attachment 2-6 Mar MPOB HQ
Semester II 9 Apr-18 May MPOB HQ
Estate Attachment 14-18 June MPOB HQ
Semester III 21 May-7 June MPOB HQ

A1.3 Kursus Operator Mekanisasi Ladang
Tahap 1 dan 2 Mac-Ogos PLASMA Keratong
Tahap 1 dan 2 Sep.-Feb. PLASMA Keratong

A1.4 Kursus Pengurusan dan Penyelenggaraan 
Tapak Semaian Sawit
Bil. 1: Wilayah Sarawak 17-18 Apr *
Bil. 2: Wilayah Sabah 7-8 Mei *
Bil. 3: Wilayah Timur/ Selatan 10-11 Jul *
Bil. 4: Wilayah Utara 11-12 Sep *
Bil. 5: Wilayah Tengah 16-17 Okt *



PALM OIL ENGINEERING BULLETIN NO. 1018

Forthcoming  Events

Note: *To be confirmed.                     

For enquiry or further information, please contact:

HRD & Conference Management Unit
Tel. No.  :   03-8769 4400 ext. 4865, 4867
Fax No.  :  03-8925 7549
E-mail  :  rubaah@mpob.gov.my
MPOB’s website  :  www.mpob.gov.my

All information are correct as at press time.

2 PALM OIL 
A2.1 Diploma in Palm Oil Milling Technology 

& Management (DIPOM)
Semester I 5-14 Mar PLASMA, Lahad Datu
Semester II 7-16 May PLASMA, Lahad Datu
Semester III 2-11 Jul PLASMA, Lahad Datu
Exam Semester III 3-4 Sep PLASMA,  Lahad Datu

A2.2 The 26 th MPOB Oil Palm Products Surveying Course 18-22 May *
A2.3 Kursus Penyelia Kilang Minyak Sawit 3-7 Sep PLASMA, Lahad Datu
A2.4 Kursus Pengendali Makmal Kilang Minyak Sawit 

dan peperiksaan
7-17 Mei PLASMA, Lahad Datu

A2.5 Colour Cosmetic Course 8-12 Oct MPOB HQ
A2.6 Margerine Course *Oct MPOB HQ
A2.7 Kursus Kemahiran & Pengetahuan Asas Rawatan 

Tertiari Efluen Sawit
* PLASMA, Lahad Datu
* PLASMA Keratong

2-3 Jul *Sarawak
A2.8 Kursus Penyelia Bengkel Kilang Sawit 24-28 Sep MPOB HQ

B 2012 MPOB CONFERENCES/Seminars
1. Palm Oil Economic Review and Outlook 

Seminar 
19 Jan Renaissance Hotel, 

Kuala Lumpur
2. PAC Seminar  5 Apr MPOB HQ
3. PILIP Seminar 12–14 Mar *Kuala Lumpur
4. Malaysia’s Palm Oil Regional Seminar 

(MRPOS), Moscow 2012
*May *Moscow, Russia

5. Malaysia’s Palm Oil Regional Seminar (MRPOS), 
Tashkent 2012

*May
 

*Tashkent, Uzbekistan

6. TOT Seminar 14 Jun MPOB HQ
7. GSAS Seminar 15 Jun MPOB HQ
8. MPOB-Industry National Forum 28 Jun *Kuala Lumpur
9. Seminar Kebangsaan Pekebun Kecil  Sawit *Ogos MPOB HQ
10. Biomass Conference 4-5 Sep *Kuala Lumpur
11. 32nd Palm Oil Familiarization Programme 

(POFP 2012)
*Sep *Johor Bahru

12. Palm Oil Mechanisation Seminar 16-17 Oct *Kuala Lumpur
13. National Seminar on Palm Oil, Milling, Refining, 

and Quality (POMREQ)
27–28 Nov *Sabah

14. MPOB-Industry National Forum *Dec *Kuala Lumpur
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Cheese and Cheese Analogues
Andrew Yap Kian Chung*

* Malaysian Palm Oil Board, P. O. Box 10620, 
 50720 Kuala Lumpur, Malaysia.
 E-mail: andrew@mpob.gov.my

ABSTRACT

ilk consists about 87% water and 
13% total solids of which 4% is 
fat, 3.4% protein, 4.8% lactose and 

0.8% minerals such as calcium, magnesium, 
etc. Milk and milk products have been consumed 
as food since prehistoric days. Cheese-making 
was discovered accidentally in Iraq where it 
was initially developed. The cheese yield via 
acidification of lactic acid produced by bacteria 
during milk fermentation or rennet coagulation 
or combination of both is about 11% to 15%. 
Cheese varieties are classified by their hardness 
which varies according to their moisture 
contents. The increasing price trend of dairy 
cheese is now encouraging the manufacture of 
cheese analogues as an  effective  alternative for 
the culinary industry.  The principal fatty acids 
found in milk triglycerides suggest that palm oil 
could be used as a butterfat substitute in cheese 
analogue formulation.

INTRODUCTION

Milk is an emulsion or a colloid of butterfat 
globules within a water-based fluid the 
molecular structure of which is shown in 
Figure 1. Protein molecules in the milk act 

as surfactants forming micelles around the 
particles of fat and the negative surface 
charges keeps the milk in liquid emulsion 
state. Each fat globule is surrounded by a 
membrane consisting of phospholipids and 
proteins. The fat soluble vitamins A, D, E 
and K are found within the fat portion of 
the milk (McGee, 2004). Table 1 shows the 
typical nutritional values of cow’s milk. If 
the pH level of the milk decreases, amino 
acids at the surface of the proteins begin 
losing its charge and become neutral, 
turning the fat micelles from hydrophilic 
to hydrophobic state causing the liquid to 
coagulate.

Cheese is a generic term assigned for a 
nutritious food made from coagulation of 
mostly dairy  milk protein casein since about 
4000 years ago. Cheese is  now produced 
throughout the world in wide ranging 
flavours, textures and forms depending on 
the origin of the milk including the animal’s 
diet, the butterfat content, pasteurisation 
and the microorganism used, the processing 
and aging. Herbs, spices or wood smoke 
may be used as flavouring agents. The 
yellow to red colour of many cheeses is 
changed by adding annatto to cheese. Most 
cheeses melt at cooking temperatures. 
Cream cheese, cheddar and mozzarella are 
some of the well-known types of cheese 
(Barbara, 1981). 
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Although  milk could be curdled by 
adding acids such as vinegar or lemon 
juice to produce a few types of cheese, 
most cheeses are produced from lactic 
acid bacteria by anaerobic homolactic 
fermentation at about 23°C which turn 
milk sugars into lactic acid as shown in 
the reaction below. This is then followed 
by the addition of the enzyme rennet 
originally made from calf stomachs to 
produce a harder curdling (Anestis, 2006). 
The process requires several ripening steps 
at lower temperatures and a curd cooking 
step at a higher temperature because both 
the bacteria and rennet can be destroyed by 
temperature.

C12H22O11 + H2O ⎯⎯⎯ →⎯Anaerobic  4C3H6O3
(1)

Vegetarian rennet is mostly produced 
by the fermentation of the fungus Mucor 
miehei, but some have been extracted from 
various species of the Cynara thistle family.

 
Hard cheese requires curds pressed in a 

cheese press to drain off more water than 

the soft cheese before the pressed cheese 
is dried and stored for aging for several 
months (Jenkins, 1996).

Cheese is valued for its potability, long 
shelf-life, high content of fat, protein, 
calcium and phosphorus. Cheese makers 
near a dairy region may benefit from fresh, 
low priced milk and low shipping costs. The 
long storage life of some cheese especially 
if it is encased in a protective rind, allows 
selling when markets are favourable. The 
first American cream cheese was made in 
Chester, New York by dairyman William 
Lawrence in 1872. The city Philadelphia was 
considered to be the home of top quality 
food in the USA and was adopted as the 
brand name in 1880 and it remains the most 
widely recognised brand of cream cheese. 
The company was eventually bought over  
by Kraft Foods in 1928 (Kraft, 2010).  

The following simple recipe for 
producing a delicious small curd cottage 
cheese that resembles ricotta is excellent for 
use in Italian dishes such as lasagne. 

Figure 1.  Typical colloid molecule structure (schematic).
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TABLE 1. USDA DATABASE FOR NUTRITIONAL VALUE PER 100 g
OF COW’S MILK (whole)

Energy 252 kJ
Carbohydrates (lactose) 5.26 g
Fat 3.25 g

•	 Saturated 1.865 g
•	 Monounsaturated 0.812 g
•	 Polyunsaturated 0.195 g

Protein 3.22 g
•	 Tryptophan 0.075 g
•	 Threonine 0.143 g
•	 Isoleucine 0.165 g
•	 Leucine 0.265 g
•	 Lysine 0.140 g
•	 Methionine 0.075 g
•	 Cystine 0.017 g
•	 Phenylalanine 0.147 g
•	 Tyrosine 0.152 g
•	 Valine 0.192 g
•	 Arginine 0.075 g
•	 Histidine 0.075 g
•	 Alanine 0.103 g
•	 Aspartic acid 0.237 g
•	 Glutamic acid 0.648 g
•	 Glycine 0.075 g
•	 Proline 0.342 g
•	 Serine 0.107 g

Water 88.32 g
Vitamin A equivalence 28 μg
Thiamine (vitamin B1) 0.044 mg
Riboflavin (vitamin B2) 0.183 mg
Vitamin B12 0.44 μg
Vitamin D 40 IU
Calcium 113 mg
Magnesium 10 mg
Potassium 143 mg
Sodium 43 mg
Density 1030 kg m-3



PALM OIL ENGINEERING BULLETIN NO. 10112

Feature Article

Ingredients: 

4 litres of fresh milk, 150 ml of vinegar 
and 1 g of salt.

Method:

Heat the milk to about 90°C followed 
by the addition of  vinegar.    Allow the 
mixture to cool to room temperature of 
about 28°C and pour it into a colander 
to drain off the whey. Transfer the curds 
into a bowl, sprinkle salt and mix well.

DAIRy CHEESE PRICE TREND

The calculated world market price for 
milk ranged between USD  10 per tonne 
to USD 25 per tonne during the period 
1981 to 2005. However, it increased rapidly 
by 75% to more than USD 45 per tonne in 
2007 as a result of the demand for skimmed 
milk powder (SMP) and butter from USD 
1000  per tonne and USD 2000 per tonne 
respectively to USD 4000 per tonne in 
response to a shortfall in milk availability 
based on world demand. 

In the past, increases in demand were 
driven mainly by population growth, 
whereas they are now increasingly fuelled 
by rising per capita milk consumption in 
developing countries. The deficit in world 
milk production since 2004 did not have a 
major effect on prices at first as additional 
supplies of about 2 million tonnes per 
year were available from stocks in the 
USA and the European Union. However, 
prices increased dramatically when these 
supplies were exhausted. Climatic events 
and policy interventions could have been  
determinantal  to this price escalation. The 
main countries where there is milk surplus 
are Argentina, Australia, New Zealand, 
USA, Uruguay European Union  and 
Eastern Europe.  During the period 1990 to 
2004, overall milk exports increased from 
4.0% to 7.1% of total production while the 
share delivered to formal milk processors 
increased from 14% to 24% (IFCN, 2008).

Since the price of milk which is the 
main ingredient of cheese recently rose 
significantly,  the price of cheese also rose 
in tandem with the milk.  Figure 2  shows 
the wholesale price trend for mozzarella 
cheese which is one of the main ingredients 
in pizza baking (Brian Gould, 2011). 
Thus, cheap cheese analogues need to be 
developed to satisfy  the culinary demand 
especially in low per caita income countries.

CHEESE ANALOGUES

Cheese analogues or cheese substitutes 
are available  as cheese counterparts in 
most nations in  Asia. They are made 
from soyabeans, rice, almonds, nutritional 
yeast and other non-dairy products.  
These products are usually consumed 
due to certain dietary preferences, such 
as vegetarianism, religious restrictions 
such as kosher (fulfilling the requirements 
of Jewish law) or halal requirements and 
lactose intolerance or  allergies.

Fat contributes to a creamy mouth 
feel which was the precursor  for the 
development of  the present  cheese 
structure. The fat particles interrupt the 
protein matrix and prevent cheese from 
getting too solid, an important factor 
for the development of flavour  during 
aging.   The use of vegetable fat such as 
palm oil during cheese production may 
optimise the fatty acid profile and reduce 
the cholesterol content. Basically, there are 
three possibilities as mentioned (Mellgren, 
2003): 

• partial or complete substitution of  milk 
fat with vegetable fat by using skimmed 
milk and vegetable fat;

• complete substitution of milk fat with  
vegetable fat  by using whey proteins, 
water and vegetable fat; or 

• replacement of all milk components with 
vegetable products for the production 
of vegetarian cheese alternatives made 
from vegetable proteins, microbial 
rennet and vegetable fat.
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The common ingredients for white ched-
dar cheese analogues with approximately 
18.4% total fat content are water, potato 
starch, non-hydrogenated vegetable fats 
and oils, soya protein, yeast extract, car-
rageen as a thickener, salt, flavouring and 
carotene. The common ingredients for su-
per-melting mozzarella cheese analogues 
with approximately 25.4% total fat content 
are water, non-hydrogenated vegetable fats 
and oils, soya protein, starch, carrageen and 
locust bean gum as thickeners, salt, yeast 
extract, calcium phosphate and potassium 
phosphate as emulsifying salts, raw cane 
sugar, flavour, herbs, spices, annatto and 
beta carotene.

The following simple recipe produces 
a delicious cheese substitute suitable as a 
cream cheese spread on crackers, creamy 
spread on sandwich bread, replacing ricotta 
in any culinary recipes or serve it warm as a 
cheesy appetizer in 1 hr.

Ingredients:  

65 g of nutritional yeast, 65 g of soyamilk 
powder, 250 ml of soyamilk, 5 ml 
of  vinegar, 10 ml of prepared spicy 
mustard, 360 ml of tofu and salt to taste.

Source: Brian Gould (2011).

Figure 2. Wholesale price trend for mozzarella cheese.
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Preparation:

Pre-heat oven to 180ºC and set aside 
a non-stick 8” round cake pan. The 
nutritional yeast and soyamilk powder 
are  mixed  in a small saucepan followed 
by  soyamilk and heat over medium 
heat to homogenise the  powder.  While 
stirring continuously add the vinegar, 
mustard and salt and cook until the 
mixture thickens before removing from 
the cooker. The soyabean cake or taufu is 
processed in a blender or food processor 
until creamy  followed  by adding  the 
soyamilk mixture carefully to process 
until well combined. Pour into cake pan 
and bake for 35 min to 40 min, or until 
cheese has a golden skin, but still feels 
creamy in the centre when you press  its 
surface. Remove from oven to cool on a 
cooling rack. Cheese can be chilled in the 
refrigerator.

DISCUSSION AND CONCLUSION

Analogue cheeses were introduced in the 
US in early 1970s. Cheese alternatives 
were then being produced and sold in 
USA, United Kingdom, Sweden, France, 
Germany, Belgium, Switzerland and 
Australia (Rupesh and  Atanu, 2007). 
Manufacture of analogue cheese involves 
blending selected ingredients together 
and heating to produce stable molten oil 
in water emulsion which sets on cooling. 
There are four key ingredients needed to 
manufacture analogue cheese namely water, 
emulsifying salts, protein and fat (Adnan 
Tamime, 2011). The texture and the flavour 
profile of analogue cheese are determined 
by the selected types of protein, oil, starch, 
hydrocolloid, emulsifiers and emulsifying 
salts (Gerstenberg Schröder, 2010). Cheese 
substitutes produced from casein or soya- 
milk usually require enrichment with 
nutritional ingredients in order to become 
comparable to natural cheese and are 
rarely characterised by a satisfactory taste. 

New technologies bridge the gap between 
analogue and natural cheese products. 
Indistinguishable cheese analogue can  be 
produced by heat treatment of milk proteins 
with addition of vegetable oil mixture 
without using starter bacteria. The process 
has been developed based on a series of 
physio-chemical and biochemical principles 
which is high yield without generating 
whey, fast, simple, consistent and cost-
effective of approximately half the cost 
compared to natural cheese production. 
The flavour matching natural cheese is 
achieved by addition of enzymes contained 
in natural cheese ingredients to the cheese 
base separately without need for ripening. 
The texture of the final product is controlled 
through the level of moisture and the use 
of texturisers. The product is ready for the 
market in 24 hr. 

Food service and industrial companies 
have been turning to cheese analogue 
products for a number of years due to its 
attractive price and functionality. A product 
then considered as high end would be lucky 
to fall in the mid-range today. According 
to Information Resources Incorporation 
scanner data grocery retail sales in 2006 
were 34.1 million pounds. The Wisconsin 
Milk Marketing Board’s Foodservice 
Cheese Tracker shows that 76% of cheese 
analogue is used by full service restaurants, 
19% non-commercial use and remaining 5% 
for leisure or retail purposes. Wide varieties 
of flavours are available in blocks, shreds, 
slices or sauces. According to the Mintel 
Global New Products Database, cheese 
analogue has been featured in a number of 
new products released in the US (Amelia 
Buragas, 2007).

Cheese analogues have not made 
significant  impact yet on the retail market 
but are predicted to compete with dairy 
cheese on an increasing scale due to the 
consumers’ preferences in  demanding 
low cholesterol, low saturated fats and low 
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calorie foodstuffs with ingredients that help 
to lower health risks via substituting animal 
fats by vegetable oils and fats (Hans-Peter 
Bachmann, 2001).
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A Revolutionary Concept in Plantation 
Management

N Ravi Menon*

INTRODUCTION 

here is a drastic weakness in our 
plantation management system. 
When I say plantation, I mean mill 

management as well. It is about time for the 
plantation management team to review the 
system in vogue for the past six decades or 
so. The existing system was suitable when 
Malaysian plantation industry started from 
coconut and moved on to rubber. At that 
time, engineers were non-existent in the 
plantation industry. The estate manager 
managed to operate the water pumps or 
generator using his engine driver who acted 
as his engineer for the minor engineering 
activities prevailing in the estates.

The engineers came into the scene after 
the transition to oil palm as the mills needed 
engineers to operate the plants mainly due 
to the need for steam engineers to operate 
boilers. As the planters were mainly British, 
they had some fundamental knowledge 
about boilers as during the early days the 
ships plying between Britain and Malaya 
had steam boilers and turbines which later 
gave way to diesel engines. British boilers 
were world famous during those days.

HISTORy

Although the engineers had some basic 
qualifications followed by board of trade 
(BOD) or similar Malayan machinery 
department certificates for operating boilers 
as steam engineers they were always 
placed below the level of planters who only 
could rise to the level of directors. Planters 
after passing the examination conducted 
by the Incorporated Society of Planters 
could expect to elevate to the highest level 
in plantation management with all mill 
managers under his control. 

The loudest voice was that of the planter, 
the directors will only listen to him with 
the engineers having no voice at all even 
on engineering matters. When the oil 
extraction rate (OER) of the mill dipped, 
the entire blame was channelled to the mill 
management. Anyone would think that 
the planter’s erratic belief was due to his 
arrogance. No it was due to his ignorance 
as they had no genuine intention to mislead 
anyone. Shall we call it planter’s culture?

This brings to my memory a few decades 
ago what my uncle told me as soon as I 
graduated from the university with a degree 
in mechanical engineering. He was an 
estate dresser (also called hospital assistant 
by some. I still do not know  the difference 
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between the two). He told me that his 
estate manager (expatriate from United 
Kingdom, who he admired very much) 
without any engineering qualification 
used to make roller bearings for his estate 
vehicle by replacing the old ones. I was a 
little amused with this remarkable feat by 
the estate manager and when asked how 
he accomplished it since bearings need 
precision work, he told me that he just cut 
pieces of mild steel rods and replaced the 
rollers with these! I was speechless!

Now coming back to our topic the 
original sin was allowing the planters to 
write down the industry’s 10 (or more?) 
commandments, one of which was that 
thou shalt not blame the estates for low 
OER. If the OER dipped at any one time the 
blame shall always be channelled to the mill 
despite the fact that other glaring facts also 
can lower mill OER like unripe, under-ripe 
and over-ripe crop. Another commandment 
still going steady and faithfully supported 
by the plantation is that the stones, sand 
and other trash sent by the estates to the 
mill along with the fresh fruit bunch (FFB) 
consignments are capable of improving the 
mill OER by exerting additional pressing 
grip on the digested mash in the presses. 

Now the question is whether it is 
possible to change the commandments. 
The answer is a big NO. The estates will 
maintain that the commandments are more 
powerful than the constitution and as such 
cannot be altered  and besides they are too 
good to be thrown away. We agree. We 
cannot do anything here. So where do we 
go from here?

There is something that can still be done 
without a fight. What happens if the estate 
and mill managers exchange places for a 
year. The rest of the management team can 
remain unchanged as they will be needed 
to support the new immigrant during the 
initial trial. After a term of one year the 
actors can choose to extend their  stay in the 
new territories if they wish to. 

The proposed system has the following 
advantages: 
•	 greater understanding of each other’s  

problems;
•	 reduction of contamination in crop;
•	 elimination of conflict between estate 

and the mill;
•	 added exposure of the whole industry 

for both managers; and 
•	 total co-ordination for enhanced 

productivity.

It is indeed  GREAT! (at least in theory).

METHOD OF IMPLEMENTATION

The following is only one suggestion among 
others. There may be better alternatives that 
could serve the purpose better than the one 
suggested below. Choose a system that is 
suitable for the site based on logistics.

As the ratio of mill manager to estate 
manager is about 1:3, it will take three 
years for an estate manager to complete a 
one year practice in the mill out of which 
the first four months assignment, he will 
be fully in charge of the mill. During the 
second and third four months assignment  
as the mill manager will also  be in the mill 
the mill manager may  have to give way to 
the estate manager by assuming the role of 
an associate manager with less authority 
than the estate manager. In other words 
he may relax. The status of signatory to 
accounts, etc. need not be changed as the 
respective managers will not be working far 
away from one another. 

Let us take the case of an estate group 
comprising say three mills and nine 
estates. The mill managers and three estate 
managers can be exchanged. Each of the 
three estate managers can work in a mill for 
a period of one year. In three years estate 
managers would have completed their mill 
management  for a period of one year each.
Now coming to the mill managers, each 
will have to take over an estate for a period 
of four months, i.e. three estates in a group. 
This is given in Tables 1 and 2.
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TABLE 1.  ONE MILL AND ThREE ESTATES

Estate  1 Estate 2 Estate 3 Estate 4 Estate 5 Estate 6 Estate 7 Estate 8 Estate 9

Estate
managers

E1 E2 E3 E4 E5 E6 E7 E8 E9

Mill 
managers
on the move

M1
(4 mths)

M1
(4 mths)

M1
(4 mths)

M2
(4 mths)

M2
(4 mths)

M2
(4 mths)

M3
(4 mths)

M3
(4 mths)

M3
(4 mths)

Mill 
managers

Mill 1 (M1) Mill 2 (M2) Mill 3 (M3)

Estate 
managers
on the move

E1
(4 mths)

E2
(4 mths)

E3
(4 mths)

E4
(4 mths)

E5
(4 mths)

E6
(4 mths)

E7
(4 mths)

E8
(4 mths)

E9
(4 mths)

E1
(4 mths)

E2
(4 mths)

E3
(4 mths)

E4
(4 mths)

E5
(4 mths)

E6
(4 mths)

E7
(4 mths)

E8
(4 mths)

E9
(4 mths)

E1
(4 mths)

E2
(4 mths)

E3
(4 mths)

E4
(4 mths)

E5
(4 mths)

E6
(4 mths)

E7
(4 mths)

E8
(4 mths)

E9
(4 mths)

Note:  M – mill manager.
 E – estate manager.
 mths – months.

TABLE  2. ONE MILL AND ThREE ESTATES - SAME DISPLAyED 
DIFFERENT WAy

From To 1 2 3 4 5 6 7 8 9 10 11 12
MM EM MM (4 months in each estate)

EM 1 MM EM1
EM 2 MM EM2
EM 3 MM EM3
EM 1 MM EM2
EM 2 MM EM3
EM 3 MM EM1
EM 1 MM EM3
EM 2 MM EM1
EM 3 MM EM2

Note:  MM – mill manager.
 EM – estate manager.

A plantation manager or a mill manager 
when only confined to either plantation or a 
mill will not be able to see a holistic picture. 
He tends to be too narrow minded in his 
assessment of things. But once he moves 
to the other side of the fence the perception 
will change especially when he takes over 
the helm of management with authority. 

The system will work extremely well if the 
exchange is a recurring one. 

Another advantage of the system is that 
the seniority will be based on experience 
within the company rather than within a 
division like plantation, processing, quality 
control, etc.  which lacks fairness. The 
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managers are also exchangeable between 
the estate and the mill. If there is severe 
dispute between the estate and the mill in 
one complex just exchange them and the 
problem is unlikely to persist.

The system can be extended to Head 
Office level as well if such an arrangement 
is beneficial for the group. If all plantation 
managers are given one year attachment as 
trainee agronomists by exchanging  places 
with agronomists within the same group 
it will help both  in terms of gaining wider 
outlook. The system is partly practiced in 
the industry (extension services), the only 

difference being the agronomists do not 
exchange places with the planter.

CONCLUSION

The proposed system may appear to be 
a little bizarre to planters and the millers 
alike but evaluate very carefully the great 
potential it has in completely addressing  
the frequent rivalries arising between 
the mills and the plantation  that has and 
will lead to loss of productivity for the 
plantation industry as a whole. Is it is a 
paradigm shift? Yes, indeed it is, a major 
one! 



PALM OIL ENGINEERING BULLETIN NO. 101 21

his measurement has far reaching 
consequences if applied in the right 
places. With the advent of near 

infra red (NIR) analyser a whole world of 
opportunities are available to the industry 
which was not possible before. The NIR 
analyser has the capability to analyse about 
100 analyses per minute and with the 
possibility of inter-phasing with computer 
the applications are limitless. MPOB has 
already successfully tested the analyser for 
accurate measurement of oil in crude  and 
incorporated it  in an automatic dilution 
control system with feedback loop to 
operate a  pneumatically  operated water 
injection valve. The capability of rapid 
analysis of the NIR analyser make it ideal  
for use in control systems with  feedback 
control  loop and servomechanisms.

The performance of the system based 
on the graphical output of the percentage 
of oil in crude using computer interface 
appears to be quite satisfactory. This system 
may also be used in many applications 
where segregation of products with similar 
properties can be performed automatically. 

Feature  Article
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Daring Milling Concepts - Part 1: 
Measurement of Oil in Press Liquor

N Ravi Menon*
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As an example, if the production oil has 
varying values of free fatty acid (FFA) 
against a time-frame, it is difficult to 
segregate manually the low FFA  crude 
palm oil (CPO) from the high  FFA oil as the 
oil flows through  the production oil line to 
a storage tank. As the analyser conducts the 
analysis so rapidly when it detects low FFA 
CPO,  it triggers a special two-way valve to 
channel the CPO to another tank and back 
again to the original tank when the FFA 
readings become high again. Figure 1 shows 
the concept of flow channeling to three 
destinations.

OIL EXTRACTION RATE (OER)

Measurement in Real Time

This can be considered the best offer 
MPOB can give to the smallholders who are 
about 18 000 in Malaysia and most of them 
are settlers in well organised government 
schemes. The current practice of allocating 
the same OER to all settlers irrespective of 
the quality of crop they bring to the mill in 
terms of its oil content has been frowned 
upon by many sympathisers. The system 
fails to give incentives to the smallholders 
whose motivation to improve productivity 
is practically non-existent.
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These factors encouraged MPOB to 
develop a system for on-line measurement 
of OER in real time so that the settlers 
get what they deserve. The heart of the 
system is the NIR analyser and its amazing 
prowess. In this exercise, the measurement 
is only one of the many components of the 
system. There are many other associated 
research to complement it.

The first component is the basic address 
entry into magnetic disc followed by the 
gross weight of transport vehicle.  The 
driver carries the disc with him and pass it 
over to the hopper attendant who in turn 
places it in a recess at the hopper control 
switchboard. Later, when loading the FFB 
into steriliser cages this will be transferred 
into the designated pocket on the steriliser 
cage. The cage will undergo sterilisation 
cycle accompanied by the magnetic disc. 
As cages emerge out of the steriliser at the 
end of the cycle, a disc reader placed in 
front of the steriliser will capture the data 
on the disc simultaneously initiating and 
activating the timer. 

The disc reader after a set time 
(previously arrived at by conducting a 
series of trials) will start writing data from 
the NIR analyser as at that point in time 
the data is related to the FFB data written 

in the magnetic disc at the weighbridge. As 
the analytic data is spread over a whole FFB 
pressing time and the graph representing 
the oil content in the press liquor comprises 
multiple analysis, their average value 
calculated by the computer should give a 
reasonably accurate value. A counter-check 
by manual analysis over a period of the trial 
can dispel fears of inaccurate computation 
and this can be done during commissioning 
time. 

The set time must be as error free as 
possible because of the high dependency 
of the measurement on the set time. Here 
again a number of trials will be needed 
to arrive at the exact time required for the 
sterilised bunches to start their journey 
from the point in front of the steriliser 
where the clock started ticking. A number 
of readings must be made when there was 
no breakdown along the flow line with all 
presses in operation. Automatic data should 
be fed into the computer on the number of 
presses in operation, fruit to digester return 
conveyor electric load (proportional to 
mass of fruits returned). The breakdown of 
the conveyors or fruit elevators will affect 
the relationship of the oil analysed and the 
owner of the crop. In order to avoid  such 
errors it is logical to trim out the two ends 
of the graph band as shown in Figure 2.

Figure 1.  The flow channelled to three destinations.
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The selected band need not necessary 
be in the middle of the band. It can also 
commence from one end if the selected 
stretch had no defects arising from 
breakdowns of fruit recycling or similar 
occurrences. If the middle of the band is 
defective it will not be logical to use that 
stretch of the band for obtaining average 
readings.

The Sampling Point

This can pose some problems as the 
press liquor will contain a large quantity 
of tailings that is likely to choke the NIR 
meter. There are many places the sample 
may be selected. As free oil drains off from 
the digester bottom and it is relatively  free 
from tailings, the sample here should be 
able to give a good representative sample. 
The oil content of this sample should be 
representative of the oil content in the crop. 
This can be verified before finalising and 
this will also fall under a different research 
activity and the trail may have to be 
conducted a number of times by counter-
checking using manual analysis. If not 
consistent the trials will have to be repeated 
by getting samples directly from the crude 
oil ex-vibrating screen. Both these trials can 
be conducted concurrently and the best one 
selected. After getting the analysis using the 
manual analytical data a correction factor 
has to be established so that the oil in crude 
is converted to read as OER.

Interfacing

This operation needs the expertise of 
a system designer aided by a hands-on 
programmer who has ventured into similar 
systems. Initial teething problems can be 
expected but once perfected the whole 
system will be a much sought-after system 
that is original in nature. The captured 
information from the different sources 
has to be integrated with a provision to 
present data in different ways needed 
by the management at different levels 
and also make it available on-line to top 
management at Head Office. In this system, 
there are unlimited possibilities and 
features for scientific explorations hitherto 
unavailable to research institutions. Some 
of them, apart from the measurement 
of OER, are segregation of CPO having 
different FFA content so that premium oil 
can be stored in different tanks for sale at 
premium prices. Likewise segregation of 
CPO based on other parameters also can 
be pursued with ease and the development 
and commercialisation of each one of the 
selected system can be a topic for a Ph.D 
research activity that is inexpensive. The 
time is ripe now for pursuing research along 
this direction as the equipment for accurate 
measurement of the controlled parameter is 
available for the first time now. 

Some top mill management may not 
like to have this system implemented in 

Figure 2.  Selection of a reliable band for computing average oil in crude.

 TRIM  TRIMTAKE AVERAGE 
VALUE OF THIS BAND
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their group fearing this may trigger labour 
unrest. Nevertheless, we have to take a 
chance and see how the ensuing problems 
can be addressed when it present itself. An 
anticipated calamity should not block or be 
a hindrance to scientific research because 
the anticipated calamity may not present 
itself in which case we would have lost an 
opportunity for developing something new 
to another country. This is indeed negative 
perception. If by mechanisation people may 
lose jobs and we adopt a policy of pursuing 
non-mechanisation policy we will not move 
away from stone age.

In the early 1970s, some of the 
management staff in the plantation industry 
wanted to know whether it was possible 
to source some kind of meter that could 
detect the oil content in the FFB delivered 
to the mill. At that point,  it  was not ripe 
for introducing such equipment as there 
were no analysers to do the job even to 
obtain an approximate value. But now there 
are accurate NIR spectrometers that can 
analyse the oil content in the crude oil as 
explained in this article. 

The interesting aspect associated with 
the current industrial response is pure 
lack of interest by some of the plantation 
companies who will certainly benefit 
from such an analyser.  If a mill receives 
crop from say 20 suppliers would not be a 
boon for the mill if an analyser computes 
the OER of every consignment and chart 
a graph to represent the data so that the 
mill can allocate the exact OER of the crop 

delivered rather than an average figure 
that will not do justice to the suppliers of 
good crop but will benefit those whose 
crop is of poor quality? 

If  a supplier X supplies crop from a 
small plantation which has been badly 
managed with no regular fertiliser 
application and poor harvesting systems 
that can hardly contribute 17% OER. 
Another supplier  Y has managed his 
plantation well with regular application 
of fertiliser and well established field 
maintenance and whose OER could reach 
about 24% based on the fruit mesocarp 
development. If the mill offers a blanket 
OER of 19% to both of them it is obvious 
that Y got a bad deal and where is the 
incentive for X or anyone else to improve 
field performance. In this case, the supplier 
Y is a big loser because he has to fork out 
money for his fertiliser purchases whereas 
supplier X is on the gaining side.

The resistance to quantify oil and 
compute OER will not last long as petty 
prejudices by some mill management 
should not stand in the way of 
modernisation of the industry especially 
when justice is denied to the good crop 
suppliers. I sincerely hope that the 
Malaysian industry will move in the 
right direction. If it does not, other palm 
oil producers are ready to take it up and 
we may lose a great opportunity to keep 
abreast of others. 
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OIL PALM SEEDS

he production cost of oil palm 
seeds have gone up due to:  (a) the 
recent hike in the minimum wage of 

plantation workers, (b) increased foreign 
worker levy,  fertiliser cost, electricity 
tariff and the packaging material cost. 
The current cost of RM 1.85 will be raised 
by 30% to RM 2.35  per seed from January 
2012. The higher grade semi-clonal seeds 
will be priced  at RM 2.70.

Starting from September 2012,  the 
plantation workers will be paid a minimum 
wage of RM 650 per month with an 
additional price bonus of RM 200. The 
MPOB’s arrears arising out of this will be 
a whooping RM 364 million! Overall the 
production cost will double up from RM 1.1 
billion to RM 2.2 billion to the Malaysian 
Agricultural Plantation Association 
(MAPA) members. To make matters worse,  
the increase in overall foreign levy of RM 50 
per worker by the government would cost 
the employers another RM 590 per worker.

This year until July 2011, 40 million 
seedlings have already been planted and 
there is not enough seeds to meet the 
demand of 8.6 million seeds according to 
Agricultural Resources Sdn Bhd. As the 
demand is higher than the supply,  the 
increased price of seeds is unlikely to 
discourage buyers from shying away.

ISPO/MSPO/RSPO

It has been reported that the Indonesian 
Oil Palm Producers Association (GAPKI)  
has resigned from RSPO as they feel that 

it is not necessary to have duplication 
in the certification process. Certification 
would  add another cost on the crude palm 
oil (CPO)  production and invariably it 
is bound to exert  some influence on the 
competitiveness of CPO in terms of its 
marketability. In Malaysia, MPOB’s Code of 
Practices (CoP) has already certified many 
premises including nurseries, estates, mills, 
kernel crushers, refineries and bulking 
installations. It will only be a matter of 
time for another body to emerge as our 
certification authority. The Malaysian Palm 
Oil Association (MPOA) reported (Star Biz, 
2012) that it will remain as a RSPO member 
despite the Indonesian break-off. This 
means the Malaysian owned plantations 
in Indonesia will still retain their RSPO 
membership. So the GAPKI resignation 
from  RSPO will not  cause any significant 
impact on the status of RSPO. Does this 
mean that the MPOA’s stand by remaining 
within the fold of RSPO would weaken the 
significance of our national certification in 
our own country? 

Despite the Indonesian withdrawal 
followed by the report that RSPO is on 
shaky ground (Star Biz, 2011), the demand 
for certified palm oil surged by 70% (Star 
Biz, 2011), prompting RSPO president Jan 
Kees to suggest that the current number 
sparks hopes that a breakthrough is near. 
Darrel Webber, the Secretary General also 
commented that a significant number of 
retailers, consumer goods manufacturers, 
processors and traders have committed to 
RSPO 100% by 2015. This is indeed good 
news for RSPO. Let us see what happens 
next.

T
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FACTS yOU CANNOT AFFORD TO 
IGNORE OR FORGET

Please understand this very well. Air is a 
poor conductor of heat in the steriliser and 
that its presence in the steriliser is the main 
reason for poor strippability of  fresh fruit 
bunch (FFB). The use of double stripping is 
akin to fighting the consequences of a bad 
action rather than fighting the cause. 

As an example, if a steriliser contained 
50% air and 50% steam at 4 barg pressure, 
do not expect the saturation temperature 
of the steam and air mixture within the 
steriliser to be at 143.6oC (as per the steam 
table) because what you have in the 
steriliser is not  pure steam but a mixture  of 
two gases,  viz: air and steam. We have to 
find out the partial pressure of the steam in 
the mixture  which is given by the Dalton’s 
Law of Partial Pressures as follows:

In a  vessel containing two or more 
gases the total pressure of the mixture 
is the sum of the partial pressures of 

the individual gases within the vessel 
as though each is occupying the entire 
volume of the vessel. 

If the 50% steam occupies the entire 
volume within the vessel the pressure 
exerted by the steam will be only 2 barg and 
the temperature of the mixture inside the 
vessel will be the saturation temperature at 
2 barg, i.e. 120.2oC . This is a far cry from the 
anticipated   143.6oC, certainly inadequate 
for sterilisation!

The solution lies in evacuating as much 
air as possible from the steriliser. Three  
peak sterilisations would help but make 
sure that you do not exhaust the steam 
completely. Allow a short drop and increase 
the number of blow-off so that you do 
not blow out too much steam. But more 
than this is the continuous bleeding of 
condensate from the steriliser throughout 
the sterilisation regime. As soon as the air 
dissociates from the bunches it is forced 
out continuously. This is the best way to 
establish air evacuation.
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CONVERSION FACTORS
Measure Values Values Values 
1 petroleum barrel 42 imperial gallons 159 lit 50.4 US gallons
1 beverage barrel 31 imperial gallons 117.4 lit 37.2 US gallons
1 ounce 28.41 ml 2 tablespoons -
1  pint 20 ounces 0.568 litre -
1 gallon 4.54 lit - -
1 cent (land area) 435.6 ft2 40.48 m2 -
1 mile2 640 ac 259 ha 2.59 km2 

1 chain 22 yards 20 m -
1 ac (100 cent) 4 840 yard2 0.4047 ha 100 chain2

1 km2 100 ha 0.386 mile2 247 ac
1 mile = 8 furlongs 1.609  km 5 280 ft 80 chains
1  ft3 28.32 lit 6.229 gallons -
1 kg cm-2 14.2 lb.in-2 32.8 feet water 29 inch mercury
1 tablespoon ½ ounce 14.22 ml 1.73 in3 

1 drop 0.06 ml - -
1 ml 17 drops - -
1 m3 6.29 barrel - -
1 poise 0.1 NS m-2 0.1 mpas -
1 micron 0.001 mm - -
1 pawan (gold measure) 7.9 g 26.5 saga -
1 kilo calorie 4.2 kJ - -
 1 RT (cooling water tower) 13 lit min-1 - -
1 m.s plate 3mm  x 1m2 245 kg - -
1 nano metre  10-9 1 milli-micron -
Air density at sea level 1.225 kg m-3 - -
1 British thermal unit  (BTU) 778 foot ponds (f) - -
1 bar 105 pascal 750 mm Hg 10.2 m water
1 bar 1.02 kg cm2 14.5 psi 0.987 atmos
1 calorie heat required  to raise temperature of 1 g of water through 1°C 
1 Joule 1 Newton metre - -
1 mm Hg pressure 133.3 pascal - -
1 mm of water pressure 0.980665 pascal - -
1 CHU kg-1 1.8 BTU hr-1 0.4536 kJ hr-1 -
1 hp 1.039 metric hp 0.746 kW 550 ft.lbs kg-1

1 hp 1414 CHU hr-1 2525 BTU hr-1 -
1 kWhr 3.6 kJ - -
1 CHU ft-2 hr 5 678 W m-2 hr - -
1 RT (refrigeration tonne) 12 000 BTU hr-1 - -
Air conditioning 1 ft3 needs 5 BTU - -

Datasheet




