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In Malaysia, the dependency on 
expensive imported raw materials 
such as corn and soyabean meal is 
seen as a major contributor to the 
high overall feed cost. The oil palm 
industry has plenty of products and 
by-products from various sectors, 
namely, the oil palm plantations, 
palm oil mills and refineries, and 
these have been found suitable 
to be used in livestock rations for 
producing feeds at affordable 
prices. Furthermore, they can be 
obtained locally all year round. 
Since 2004, MPOB has carried 
out research and development 
activities to develop optimum oil 
palm-based feed formulae for 
broilers, layers and freshwater 
fish. Development of new feed 
products using oil palm-based feed 
ingredients for other livestock such 
as beef and dairy cattle, goats as 
well as pets is also being carried 
out. The feeds produced at AFPP 
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INTRODUCTION

A pilot plant is a down-scaled production system used to practically test 
and validate a production technology before commercialisation. Recently, 
the Malaysian Palm Oil Board (MPOB) successfully commissioned an 
Animal Feed Pilot Plant (AFPP) located at MPOB Keratong Research 
Station, Pahang, which has a capacity of producing 100 kg feed pellets 
per hour or about 1 t feed pellets per day for research purposes as shown 
in Figures 1 and 2 (Wan Nooraida et al., 2016). MPOB has been very 
active in identifying suitable palm-based by-products for use in animal 
feed formulations to substitute imported raw materials.
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are tested through feeding trials 
for specific livestock species at the 
research facilities, aimed at data 
collection and analyses.

Success in rearing livestock 
depends on the type of feed 
given to them. The feed should 
be prepared based on precise 
knowledge of their specific 
nutritional requirements so that 
optimum growth can be achieved 
in a given period of time. The 
balanced diet to be fed to these 
livestock should contain the 
required nutrients such as protein, 
carbohydrates, lipids, vitamins 
and minerals, as well as satisfy 
the basal energy requirements 
to ensure healthy growth of the 
animals. Adequate nutrition and 
safe feed products will enable 
livestock producers to produce 
safe food, reduce production costs, 
maintain or increase feed quality 
as well as enhance animal health 
and welfare at every stage of the 
animal’s growth and development. 
In addition, pollution from 
animal wastes may be reduced 

by supplying only the necessary 
amounts of dietary nutrients.

Feed production for 
monogastric animals such as 
broiler and fish feeds with 
supplementation of oil palm-based 
oil and fat as an energy source to 
partially replace grain corn and to 
fully substitute imported oils has 
been conducted using AFPP. Other 
than that, oil palm by-products 
which include palm kernel cake 
(PKC), empty fruit bunches (EFB) 
and oil palm fronds (OPF) have 
been tested at more than 50% 
inclusion for the development of 
ruminant diets, i.e. beef cattle and 
goat feeds. These oil palm-based 
animal feeds which comply with 
the animals’ nutrient requirements 
have been successfully produced 
at AFPP. In addition, oil palm by-
products also have good potential 
for low cost feed formulation as 
well as great commercialisation 
potential. Thus, the dependency 
on expensive imported feed grains 
can be reduced.

Technology for pelleting 
animal feeds is important to 
improve feeding efficiency and for 
convenience in handling (Mina-
Boac et al., 2006). Nakamura and 
Kasahara (1956) and Tabachek 
(1988) have observed that pelleted 
feed is more suitable for animals 
as it helps the animals get all the 
essential nutrients in their daily 
feed intake. Furthermore, pelleting 
helps to prevent the animals from 
picking or choosing between 
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ingredients so that they will receive 
a well-balanced diet and minimise 
wastage, besides reducing feed 
dustiness. In addition, pelleting 
also improves starch gelatinisation 
in the feed ingredients, thus 
avoiding the problem of digestion 
(Mackinney et al., 2001; Amerah 
et al., 2007; Zhang et al., 2009; 
Singh et al., 2014). As the 
moisture content in dry pellets is 
reduced, the chance for formation 
of moulds is minimised and 
infestation by insect pests can 
also be prevented (Anuradha, 
2000). AFPP can produce feed in 
different physical forms, i.e. mash, 
crumbles or pellets (Figure 3), to 
match the animal’s age and its 
eating behaviour. Physical analyses 
of the oil palm-based feed pellets 
produced at AFPP also show that 
they meet the specifications of 
good quality feed pellets, having 
less than 5% fines and more than 
90% pellet durability index. 

The existing machines at AFPP 
represent those in real commercial 
animal feed mills which utilise 
the semi-automatic, batch mode 
system, but on a smaller scale. The 
batch technology allows simulation 
of a wide range of animal feed 
production conditions that are used 
in actual feed production plants. 
Pilot plant processes operate at 
relatively small capacity, which 
enable detailed evaluation at each 
stage of the production processes. 
This facility is particularly useful 
in providing valuable data 
for scientific research and for 
information necessary to improve 
existing formulation and process 
development. New processes 
for animal feed production by 
manipulating various levels of oil 
palm-based feed ingredients can 
also be explored. Information 
obtained from this pilot plant 

allows us to predict the effects of 
a manifold increase in larger scale 
feed production. The information 
will also assist in decision-making 
when designing full-scale capacity 
facilities, and help to reduce 
the risks associated with the 
construction of a full-scale plant.

NUTRIENT SPECIFICATIONS 
OF ANIMAL FEED

Nutrient specifications for animal 
feeds vary for different livestock 
species. Different species, strains 
or classes of animals require 
varying amounts of energy 

Figure 3. Different feed forms.

Figure 1. MPOB Animal Feed Pilot Plant at Energy Protein Centre, MPOB 
Keratong Research Station, Pahang.

Figure 2. MPOB Animal Feed Pilot Plant facility with a capacity of 
100 kg feed pellets per hour.
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(carbohydrates and fats), proteins, 
minerals and vitamins to fulfill 
specific roles in sustaining the 
various physiological functions 
of maintenance, reproduction, 
egg production, lactation and 
growth. Ration formulation is a 
process of combining different 
feed ingredients in a proportion 
that provides the animals with the 
right amounts of nutrients needed 
at a particular stage of production 
(PHILSAN, 2010). Besides the 
specifications, other important 
considerations in feed formulation 
include acceptability of a ration 
by the animal, ease of digestion, 
least cost formulation as well as 
the absence of anti-nutritional 
factors and toxins in the feeds. 
Other than that, moisture content, 
feed texture and processing also 
need to be looked into to provide 
practical and ideal feeds for the 
animals. By understanding the 
animals’ nutrient specifications with 
appropriate feeds in the correct 
quantity, balanced proportions of 
the nutrients in the diets will be 
achieved for effective utilisation in 
feed ration production.

Tables 1, 2 and 3 present the 
nutrient specifications for poultry, 
ruminants and aquaculture, 
respectively. For poultry feed, 
the specifications are divided into 
two categories: those targeted for 
broilers (meat production), and 
those for layers (egg production). 
For ruminants, the specifications 
are classified into cattle for 
meat production, cattle for milk 
production as well as for goats. 
For aquaculture, the specifications 
are grouped according to age, 
namely, fingerling, grower and 
maintenance stages. These 
nutrient specifications reflect 
the nutrient requirements of the 
respective animal, plus a safety 

margin. The safety margin is the 
factor that might have influence 
on the nutrient requirements which 
do not interfere with utilisation of 
other nutrients and performance of 
the animal and less for the costly 
amino acids and major minerals 
(Reddy and Bhosale, 2001).

A number of feed formulations 
with addition of oil palm by-
products have been developed 
following these nutrient 
specifications, and their feed 
quality was confirmed through 
proximate analysis. Feeding 
trials were also conducted at our 
research facilities to check the 
performance of these formulations. 
The formulations include the 
addition of the fibrous components 
of oil palm such as PKC, EFB and 
OPF in beef cattle and goat feed 
formulations.  A level of 13% 
and 15% of crude protein (CP) 
can be achieved in the respective 
formulations, and result in a higher 
body weight gain than commercial 
feeds. Another study on broiler 
feeds shows that supplementation 
with 10% Malaysian Palm Oil 
Board-Quality-Palm Kernel Meal 
(MPOB-Q-PKM) that contains 
22% CP in starter feed and 19% 
CP in finisher feed also resulted in 
better average body weight gain 
although not significantly different 
(P>0.05) from that of commercial 
feed (Abidah and Wan Nooraida, 
2017).

PROCESSES OF ANIMAL 
FEED PRODUCTION 

Feed production may involve a 
simple process such as blending 
of feed ingredients in the form 
of mash, or it can be much more 
complicated involving the use of 
several machines such as a pelletiser, 
a crumbler, an extruder and an 

expander by trained personnel (Pipa 
and Frank, 1989; Veenendal, 1990; 
van Zuilichem and van der Poel, 
1993). These processes are key in 
feed production to convert a variety 
of ingredients into a standardised 
product and homogenous feed. 
Least cost formulation software 
is one of the major scientific 
developments introduced to the 
feed industry, and is used by nearly 
all feed manufacturers, integrated 
poultry and livestock operations 
and large farmers to determine 
the lowest cost formula that 
meets the desired level of quality. 
A formulation which includes the 
use of various raw materials with 
different nutritional composition 
is evaluated by the software to 
achieve certain specifications based 
on the animal’s requirements. 
These optimum formulations and 
feed technologies are essential 
to boost further development in 
livestock production.

Animal feed production 
involves physical and chemical 
treatments as well as processing 
of feed materials into compound 
feeds prior to consumption by 
the animals (Maier and Bakker-
Arkema, 1992). The processing 
details can be divided into 
several steps, which are grinding, 
weighing, mixing, pelleting or 
extruding, drying, cooling, sieving 
and packing (Figure 4). 

Raw materials come in a range 
of sizes, thus, the grinding process 
is required as the first step to reduce 
particle size and achieve uniformity 
for the next step of mixing. This 
process improves pellet quality 
and increases bulk density by 
reducing air spaces between 
particles, allowing closer surface to 
surface contact between particles, 
increasing surface area for better 
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TABLE 1. NUTRIENT SPECIFICATIONS FOR POULTRY FEED

Specification (%)

Meat production/Broiler Egg production/Layer

Starter Finisher Chick Layer I Layer II

(0-4 weeks) (4-9 weeks) (0-8 weeks)
(up to 50 
weeks)

(50 weeks 
onwards)

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Crude protein 20.0 21.0 18.0 19.0 17.5 18.5 17.0 17.5 15.0 16.0

Oil 4.0 5.0 4.0 6.0 4.5 5.0 4.0 5.0 4.0 5.0

Crude fibre 0.0 8.0 0.0 9.0 0.0 8.0 0.0 8.0 0.0 8.0

Ash 0.0 10.0 0.0 10.0 0.0 10.0 0.0 12.5 0.0 12.5

Calcium 0.90 1.00 0.90 1.00 0.90 1.00 3.30 3.50 3.00 3.30

Phosphorus 0.65 0.75 0.60 0.70 0.65 0.70 0.55 0.60 0.55 0.60

Available phosphorus 0.50 0.60 0.45 0.55 0.50 0.55 0.40 0.50 0.40 0.50

Salt 0.40 0.50 0.40 0.50 0.40 0.50 0.40 0.50 0.40 0.50

Lysine 1.10 1.20 0.80 0.90 0.85 0.90 0.80 0.85 0.70 0.75

Available lysine 1.00 1.10 0.75 0.80 0.70 0.80 0.70 0.75 0.60 0.70

Methionine 0.42 0.45 0.33 0.38 0.33 0.38 0.28 0.30 0.28 0.30

Methionine plus cysteine 0.75 0.85 0.70 0.75 0.70 0.75 0.50 0.55 0.48 0.50

Metabolisable energy (kcal kg-1) 11.0 11.5 11.5 12.0 11.0 11.5 11.0 11.5 11.0 11.5

Vitamin and Minerals

A IU (millions) 12.50 15.00 12.50

D3 IU (millions) 2.50 3.00 2.50

E IU (millions) 0.02 0.03 0.03

K3 g 3.00 5.00 3.00

B1 g 4.00 4.00 4.00

B2 g 6.00 8.00 6.00

Nicotinic acid g 30.00 40.00 30.00

Pantothenic acid g 12.00 15.00 15.00

B6 g 3.00 3.50 3.00

B12 g 0.02 0.03 0.02

Folic acid g 1.20 1.50 1.50

Biotin g 0.18 0.18 0.20

Choline g 1 000.00 1 250.00 900.00

C g 50.00 150.00 150.00

Magnesium g 100.00 200.00 200.00

Copper g 10.00 10.00 10.00

Cobalt g 1.00 1.00 1.00

Iodine g 1.00 1.00 1.00

Iron g 40.00 40.00 40.00

Manganese g 50.00 100.00 30.00

Zinc g 50.00 75.00 50.00

Selenium g 0.10 0.10 0.10

Molybdenum g 0.25 0.50 0.25

Source: Parr et al. (1988).
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TABLE 2. NUTRIENT SPECIFICATIONS FOR RUMINANT FEED

Specification (%)

Calf weaner Calf rearer

Dairy
Complete 

cattle
Goat(up to 8 

weeks)
(6 -14 weeks)

Min. Max. Min. Max. Min. Max. Min. Max. Min. Max.

Crude protein 17.0 18.0 14.0 16.0 16.0 17.0 11.0 13.0 14.0 16.0

Oil 3.0 4.0 2.0 4.0 3.0 4.0 0.0 4.0 3.0 6.0

Crude fibre 0.0 5.0 0.0 5.0 0.0 10.0 10.0 25.0 8.0 20.0

Ash 0.0 10.0 0.0 10.0 0.0 10.0 0.0 15.0 6.0 9.0

Calcium 1.00 1.20 0.90 1.00 1.00 1.20 0.90 1.00 0.30 0.80

Phosphorus 0.70 0.75 0.60 0.65 0.60 0.70 0.60 0.70 0.25 0.40

Magnesium 0.20 0.30 0.20 0.30 0.20 0.30 0.20 0.30 0.18 0.40

Salt 0.75 1.00 0.75 1.00 1.20 1.50 0.40 0.50 0.20 0.20

Metabolisable energy (kcal kg-1) 11.0 11.5 10.5 11.0 11.0 11.5 10.0 10.5 8.0 13.0

Vitamin and Minerals

A IU (millions) 20.00 10.00 10.00 4.00 4.00

D3 IU (millions) 3.00 1.50 2.00 0.50 0.25

E IU (millions) 0.01 0.02 0.04 0.20 0.02

K3 g 3.00 - - - -

B1 g 3.00 - - - -

B2 g 10.00 - - - -

Nicotinic acid g 20.00 - - - -

Pantothenic acid g 12.00 - - - -

B6 g 4.00 - - - -

B12 g 0.02 - - - -

Folic acid g 0.50 - - - -

Biotin g 0.15 - - - -

Choline g 200.00 - - - -

C g 50.00 - - - -

Magnesium g 100.00 100.00 100.00 100.00 100.00

Manganese g 80.00 80.00 80.00 80.00 80.00

Copper g 20.00 20.00 10.00 20.00 -

Cobalt g 3.00 3.00 3.00 3.00 3.00

Iodine g 4.00 4.00 4.00 4.00 4.00

Iron g 50.00 50.00 50.00 50.00 50.00

Zinc g 60.00 60.00 60.00 60.00 60.00

Selenium g 0.10 0.10 0.10 0.10 0.10

Source: Parr et al. (1988).
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TABLE 3. NUTRIENT SPECIFICATIONS FOR AQUACULTURE FEED

Specification (%)

Fish supplementary feed

Fingerling Grower Maintenance

Min. Max. Min. Max. Min. Max.

Crude protein 25.0 27.0 21.5 22.5 16.0 17.0

Oil 7.5 12.5 7.5 12.5 7.5 12.5

Crude fibre 2.5 7.5 2.5 7.5 2.5 7.5

Ash 0.0 10.0 0.0 10.0 0.0 10.0

Calcium 1.00 1.50 1.00 1.50 1.00 1.50

Phosphorus 0.60 1.00 0.60 1.00 0.60 1.00

Available phosphorus 0.40 0.70 0.40 0.70 0.40 0.70

Salt 0.40 0.50 0.40 0.50 0.40 0.50

Lysine 1.20 1.40 1.00 1.20 0.70 0.90

Available lysine 1.10 1.30 0.90 1.10 0.60 0.80

Methionine 0.50 0.70 0.40 0.50 0.30 0.35

Methionine plus cysteine 0.90 1.10 0.70 0.90 0.50 0.70

Metabolisable energy (kcal kg-1) 11.5 12.0 11.5 12.0 10.5 11.5

Vitamin and  Minerals

A IU (millions) 6.00 8.00

D3 IU (millions) 1.00 1.50

E IU (millions) 0.02 0.04

K3 g 5.00 10.00

B1 g 5.00 10.00

B2 g 10.00 25.00

Nicotinic acid g 50.00 100.00

Pantothenic acid g 40.00 60.00

B6 g 8.00 12.00

B12 g 0.01 0.01

Folic acid g 0.50 1.00

Biotin g 0.15 0.30

Choline g 400.00 800.00

C g 100.00 200.00

Inositol g 75.00 150.00

Magnesium g 600.00 600.00

Iron g 100.00 150.00

Copper g 5.00 5.00

Manganese g 30.00 30.00

Zinc g 5.00 10.00

Iodine g 1.00 5.00

Source: Parr et al. (1988).
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nutrient utilisation, improving 
blending ability and consistency 
of the mixed feed, decreasing 
segregation and mixing problems 
as well as facilitating the pelleting 
of the feed (Amerah et al., 2007; 
Pacheco et al., 2013; Singh et al., 
2014). The size of feed particles 
can be controlled by using different 
sizes of sieves. Sieve size of 100 
microns is used for the extrusion 
process while 300 microns is for 
the pelletising process. Grinding 
can be either through manual 
or mechanical processes. Our 
pilot plant is equipped with a 
mechanical grinder, namely, a 
pulveriser (SIMA, TPF-Series) with 
a capacity of 50-2000 kg hr-1.

Mixing is the next process 
after grinding, which involves 
blending all the different physical 
characteristics of the raw materials 
(which include solids and liquids) 
to achieve a consistent distribution 
of nutrient content in each feed 
pellet. The principle is based on 
the time required and turbulence 
created by paddle rotation at a 
given speed in order for particles to 
have contact with each other. Prior 
to mixing, ground feed ingredients 
need to be weighed and dosed 
based on the specified feed 
formulation. Optimum mixing is 
required to avoid segregation that 

is usually caused by differences in 
the physical characteristics of the 
raw ingredients. Heat produced 
from grinding removes some 
moisture from the raw materials, 
resulting in dryer feed materials 
which can lead to cracked pellets 
after the pelletising process. To 
avoid this situation, water or a 
pellet binder is regularly added to 
the feed ingredients during the 
mixing process to make the mixture 
more pliable for compression and 
provide necessary adhesion to 
form firm pellets, while decreasing 
friction effects during pelletising. 
Mixing can either be in a batch or 
continuous process. At AFPP, we 
use a drum mixer (SIMA, MXJ-
2000S) with an optimum capacity 
of 20 kg of feed materials per 
batch. 

Products from the mixer 
will then undergo the pelletising 
process using a pelletiser to 
produce ruminant and poultry 
feeds, or the extrusion process 
using an extruder for aquaculture 
feeds and pet foods. The pelletiser 
is attached to a conditioner to 
pre-heat the feed ingredients to a 
certain temperature, also known 
as the cooking process. Heat from 
the conditioner will change the 
chemical and physical properties 
of the feed ingredients, improve 

their binding characteristics and 
eliminate feed-borne pathogens 
(Jones, 2011). During the 
conditioning process, starch is 
gelatinised, protein is partially 
denatured and cell walls will be 
broken down to provide better 
nutrient accessibility to the animals 
(Abdollahi et al., 2013). Pelletising 
is a transformation process of 
turning soft and dusty feed mash 
into a concentrated pellet form 
by compression, extrusion and 
adhesion techniques. In former 
times, the mash was simply 
pressed with relatively low pressure 
applied between two rollers, or 
in a cake press, to obtain pellets 
without any preliminary treatment 
and heating up of the feed. In 
the modern system, the mash is 
pelleted using a so-called roller-
and-die pellet press, employing 
either a vertical or horizontal mode 
of pressure (Thomas et al., 1997). 
Pelletised feeds are easier to handle 
compared to feeds in mash form, 
having reduced feed dustiness, 
and there is less feed wastage. In 
addition, pelletised feeds have also 
been proven to improve animal 
performance by improving feed 
intake and consequently body 
weight gain (Douglas et al., 1990; 
Mckinney et al., 2001; Zhang et 
al., 2009; Lilly et al., 2011) in pigs 
(Vanschoubroek et al., 1971; Pond 
and Maner, 1984) and poultry 
(Calet, 1965; Quemere et al., 
1988; Moran, 1989). A pelletiser 
consists of holes with a metal ring-
type die. Three types of die are 
available at AFPP, i.e. 3 mm die 
used for broiler feed, 6 mm die for 
small ruminant feed, and 8 mm 
die for preparing feed for large 
ruminants. The feed mixture is 
forced by a roller passing through 
these die holes, and comes out in 
a cylindrical shaped rod that is then 
cut by a knife, resulting in finished 

Figure 4. Process flow chart for the production of animal feed pellets.
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pellets of lengths between 1.5 and 
2.0 mm which have tight layers of 
feed mixture. At AFPP, a vertical 
pressure mode of pelletiser (SIMA 
PFH-230) has been installed for 
poultry and ruminant pellet feed 
production.

For the production of 
aquaculture feeds and pet foods, 
the feed materials pass into the 
extruder after the mixing process. 
The extrusion process involves 
cooking the feed ingredients 
with the combined effects 
of temperature and pressure 
(Serrano, 1997). Similar to the 
conditioner, a high temperature 
in the extruder is required to 
ensure starch gelatinisation in the 
feed ingredients, thus avoiding 
digestion problem in the fish and 
pet animals.  An extruder can 
also produce aquaculture feed 
that has good water stability and 
high durability. This is necessarily 
important in aquaculture feeding 
because the feed should be able to 
stay in water, whether floating or 
sinking, without disintegrating and 
polluting the water. The density of 
the feed that allows it to float or 
sink can be adjusted by selecting 
and adjusting the action of different 
types of screws. At AFPP, we use a 
twin-screw extruder type (SIMA 
EXJ-Series) that has the ability to 
process viscous materials under 
various processing conditions 
unlike a single-screw extruder. 

 
The temperature of the feed 

pellets on exiting the pelletiser 
or extruder is between 60ºC 
and 90ºC, while the pellets have 
a moisture content of 12%-
18%. The hot feed pellets will 
pass through a dryer to further 
reduce the moisture content to 
between 9% and 12%, and then 
through a cooler to decrease the 

temperature to 3ºC-6ºC of ambient 
temperature. These conditions 
prevent the growth of moulds in 
the feed produced. For the drying 
process, heated air is applied 
to the feed pellets to remove 
excess water or to dry up high-
moisture soft feed pellets, which 
will prevent microbial activity that 
can lead to the growth of moulds. 
The soft pellets are conveyed into 
either a horizontal dryer or a tall 
vertical dryer column. One of the 
advantages of using a horizontal 
dryer is that the soft feed pellets 
will not be compressed by their 
own weight as will happen in a 
vertical dryer. There are two types 
of dryers: a single-pass unit and a 
double-pass unit. In the single-pass 
unit, the pellets are introduced at 
one end, move along a conveyor 
belt and are discharged at the 
opposite end, while in a double-
pass unit, the pellets move from 
a top conveyor, drop down into 
a bottom conveyor, and are 
discharged at the inlet end of the 
dryer. It is very crucial to maintain 
an even depth of the pellet layer 
at all times in a horizontal dryer 
to ensure quality and uniformity 
of the dried pellets. A single-pass 
horizontal dryer with a 120-metre 
conveyor belt and a control panel 
that can set the temperature and 
belt velocity at 10ºC-250°C and 
100-1200 rpm, respectively, is 
available at AFPP.

Four types of pellet coolers 
are commonly used by the feed 
millers, i.e. vertical, horizontal, 
rotary and counter flow. In vertical 
and horizontal cooler types, cold 
air is drawn through a moving 
mass of pellets, either as they fall 
through the vertical machine, 
or as they pass along an open 
mesh belt through a horizontal 
cooler. A rotary cooler combines 

the advantages of both vertical 
and horizontal coolers in that the 
cooling air is drawn through several 
deck-trays in a mixed-flow pattern, 
while in a counter flow cooler, the 
pellets move in a direction opposite 
to the air flow. The primary 
advantage of a counter flow cooler 
is its gradual cooling effect where 
the coolest pellets contact the 
coldest air and the hottest pellets 
contact the warmest air resulting 
in a uniform pellet temperature 
and moisture content at the cooler 
outlet. A proper combination of 
capacity and residence time, the 
two important parameters to 
control the process of cooling feed 
pellets, is required. At AFPP, we 
use a rotary cooler type, complete 
with a double bag dust collector 
to remove fine particles from the 
pellets produced, and air suction 
for a supply of cold air.

After the drying and cooling 
processes, the final process in 
the manufacture of feed pellets 
before packing is screening or 
sieving of the pellets to remove 
fines or dust. This is to ensure that 
the pellets produced are of good 
quality that fulfills the customer’s 
specifications. Good quality feed 
pellets should contain less than the 
maximum percentage of 5% fines. 
There are many types of sieves that 
are commonly used to separate 
the feed pellets from fines or dust, 
either using manual or mechanised 
systems. The most common sieving 
type that is used shakes or rotates 
from side to side with the material 
passing over screens with specified 
openings, and is covered to 
confine the dust to the equipment 
(Hasting and Higgs, 1978). Sifters 
are generally located immediately 
after the cooler and before packing 
or discharging the feed pellets. It 
is very important to periodically 
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check the screens of the sifters to 
make sure that the perforations are 
not clogged, worn or damaged. 
At AFPP, we use a shake sifter 
to eliminate fines from the feed 
pellets.

A crumbler is also one of 
the machines available in a feed 
manufacturing facility, specifically 
for the production of feeds for the 
different stages of early shrimp 
development, as well as for broiler 
starter feed. The prerequisite 
characteristics to produce good 
quality crumbles are good quality 
and well-cooled feed pellets. The 
crumble rolls break the pellets 
into smaller particles of various 
sizes based on the gap of the 
roller openings, which is usually 
two-thirds of the pellet diameter 
(Schofield, 2005). At AFPP, a 
crumbler was installed with a 
capacity of 300-800 kg hr-1 and 
a belt-driven roller operating at 
460-600 rpm connected to a 
three-layer moulded stainless steel 
netting shaker siever with different 
mesh sizes to separate the different 
crumble size portions. 

CONCLUSION

Generally, the primary goal behind 
building and operating AFPP is 
to understand and explore new 
feed formulations using various 
alternative and cheaper raw 
materials from the oil palm industry 
to produce the most cost-effective 
feed formulations. This may reduce 
the overall feed cost, improve food 
security as well as lessen the financial 
burden on farmers. The results from 
the pilot scale plant will be useful 
in establishing cost-effective, safe 
formulations and more efficient 
full-scale commercial production. 
Therefore, it is important to 
understand the mechanism and 

operation of new feed formulation 
technology at a pilot scale prior 
to commercialisation to minimise 
unforeseen problems which could 
disrupt the smooth running of the 
production facility, which will lead 
to increased production costs. This 
AFPP facility also provides the 
service of producing small amounts 
of pelleted or extruded animal feed, 
as well as preparing test samples, at 
a reasonable cost.
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