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Development of Small Scale Mould Stick Machine for Fish Cracker Production
Sharifah Aisyah Syed Omar1, Muhammad Iqbal Ahmad2, Mohd Hafiz Jamaludin3, Siti Saniah AB Karim1,
Mohd Sukhairi Mat Rasat2,*
1Faculty

of Earth Science, Universiti Malaysia Kelantan, Jeli Campus, Kelantan, Malaysia
of Bioengineering & Technology, Universiti Malaysia Kelantan, Jeli Campus, Kelantan, Malaysia
3Faculty of Agro Based Industry, Universiti Malaysia Kelantan, Jeli Campus, Kelantan, Malaysia
2Faculty

Received 3 October 2017
Accepted 4 October 2017
Online 9 October 2017
Keywords:
Types of machine, keropok lekor,
conventional method, modern
method, process
⌧*Corresponding author:
Mohd Sukhairi Mat Rasat,
Faculty of Bioengineering &
Technology, Universiti Malaysia
Kelantan, Jeli Campus, Kelantan
Email: sukhairi@umk.edu.my

1.

Abstract
The usage of mould stick machines can be implemented to replace the manual hand kneading,
rolling, shaping and cutting dough for fish cracker with machine. The conventional method used
manual hand kneading, rolling and shaping the dough of fish cracker. This method takes time,
need more manpower and reduce the quality of production. Therefore, invention of machine helps
producer to increase the production quantity and quality with minimize manpower. Besides that,
this modern method may also help the producer to achieve the standard in term of hygiene, safety
and quality of these snacks. There are three common types of fish cracker mould stick machines
used in market such as rolling machine, conveyor machine and blowers machine. Therefore, this
study aims to discuss on the development and usage of mould stick machine for the fish cracker in
improving its production in future.
© 2017 UMK Publisher. All rights reserved.

Introduction

Fish cracker was well-known fish product at east
coast Malaysia which also called as keropok lekor by
community (Wan Ibrahim et al., 2011). Fish cracker
composed of fish meat, starch, salt, and preservative.
There are several processes to produce fish cracker such
as fish meat mincing, mixing ingredient, kneading the
dough, boiling, cooling and cutting and dried. Most of the
traditional manufacturing practices for production of fish
cracker were questionable in term of nutrition
composition, hygiene, and contamination. In the
production of fish cracker, most producers are still using
traditional
manufacturing
practices
with
low
competitiveness and poor efficiency. Since the standard
processing procedure can be employed in order to
maintain the quality while meeting consumer demands for
safety, quality and nutritional value of these foods
(Samsudin et al., 2012).
Omar et al. (2011) mentioned the practice was
low competitiveness and poor efficiency which need to
standardize the procedure and improve the method in
production. Therefore, there are several researches have
been done to investigate and improve the production of
fish cracker (Siaw et al., 1985; Kyaw et al., 2001;
Kaewmanee et al., 2015; Mohd Zaidi & Mohd Syahidan,
2015). They review the processes and the ingredient
compositions in order to improve the quality of fish

cracker production. Mohamed et al. (2008) review the
sago flour physicochemical and thermorheological which
shows the texture and physical output of mixing the
others flavor ingredient. Omar et al. (2011) mentioned the
higher fish content rather than flour produce more
delicious. Chong and Swee (1997) stated the
gelatinization temperature ranges will reduce by
increasing the fish content. On other hand, some
researches undergo in investigation on microbiological
quality of fish snack during processing (Mahmud et al.,
2009; Nor Khaizura et al., 2009). Nor Amaiza (2003)
discussed on freezing process of keropok ekor by using
cryomechanical freezing method.
Traditionally, fish snack is precooked by boiling
in water. Study by Mohd Zaidi and Mohd Syahidan
(2015) review that the boiling methods in processing
keropok lekor and suggest new design of boiler to
improve keropok lekor production. On other hand, Mohd
Adib (2009) using the pneumatic system in order to
develop cutting machine to improve quantity of
production to meet costumer’s demand. However, the
study on extruder machines to produce fish-based snack
discussed by Law (2009a) to replace the conventional
way in kneading, rolling and shaping process. Even there
are several researchers and producers involve in
developments of machines in order to improve the
quantity and quality of fish snack product (Samsudin et
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al., 2012), the implementation of modern method in fish
snack production is still considered intermediate (Omar &
Ismail, 2012).

2.

Production Process of Fish Cracker

There are seven processes for fish cracker
production which are fish meat deboned and minced,
ingredient mixed, dough’s kneading, boiling, cooling,
cutting process and drying process. The conventional
method used manual procedure which required more
manpower at each process (Wan Nur Nai’mah, 2015).
However, when technology development take place, all
the processes carried out using the machines to faster the
process and increase the production quantity and quality
with less manpower. The deboned machine used to
deboned raw fish and mincing machine used to minced
fish meat before mixing it with others ingredient such as
flour, salt and preservative. Next, the critical part is
kneading the dough and rolling it to form stick like shape/
sausage like shape before boiling it. The boiled fish
sausage (keropok lekor) need to be cooled down and

stored before cutting and drying process. MARDI had
developed a set of machines from the beginning process
to the end. A three tunnel extruder machine had been
developed to improve the keropok lekor quantity and
quality production for small scale industry (Samsudin et
al., 2012).

3.

Mould Stick Machines

Mould stick machine is a machine used to mould
or shaped the raw dough’s food into sausage like shape.
This machine used in producing the keropok lekor and a
process used to produce round shape of fish cracker.
There are three types of mould stick machines to produce
the stick form fish sausages which are rolling machine,
conveyor machine and blowers machine (Samsudin et al.,
2012). Table 1 shows those machines descriptions and
differences in term of functions, mechanism, physical
properties, manpower’s, and output productions.
.

Table 1: Types of mould stick machines and descriptions
Machine type
Function
Mechanisms
Structure
Size/dimensions
Manpower
Output shape

Output size
Capacity
Power supply

4.

Rolling machine
Stick mould process
Roll the dough by manual but
keep it in standard shape
Roller, continuous AC motor
operation, controller
Depend on production
More than 2
Standardize shape and size

Type of conveyor machine
Stick mould process
Autoroll the dough between two up and
down conveyor
Conveyor belt and roller, continuous
AD/AC motor operation, controller
Depend on production
1 is enough
Standardize shape and size

Depend on the roll size
Depend on manpower capacity
and roll length
1HP

Depend on the conveyor size
Depend on the conveyor length

Extruder machine
Stick mould process
Press and blow the dough by
extrusion process.
Teflon drill in extruder machine,
tunnel, dough container, controller
Depend on production
1 is enough
Standardize shape and size but
different texture from manual
kneading and rolling
Depend on shape of output tunnel
100kg/hour/tunnel

1HP

3HP

Design and Structure of Rolling Machine

The rolling machine comprise of four
compartments which is machine stand and roller, motor
operation, controller and table or pan. One needs to
consider the roller size, capacity, power supply
requirements, motor types, weight, dimension and
material used before design and build the roller machines.
However, most machines in food industrial used stainless
steel to avoid corrosion and food contamination. The
other consideration usually depends on the capacity of
input and output needs by producer. Figure 1a shows the
mini roller which need 220-240 VAC and 1 HP power

supply and can produce about 5 units per minute. Figure
1b and 1c show the others product for roller machines
which different design and dimension. Mini roller
dimension is 30”x36”x16” with roller dimension is
20”x8”, while larger one dimension is about 48”x24”x37”
with roller dimension is 6’x3”. However, the size can be
custom-made depend on the producer’s demand and
manpower availability. The Figure 2a shows the machine
mechanism. Figure 2b shows the rollers roll and help to
mould the dough between two rollers.
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a)

b)

c)

Figure 1: Roller machines (Samsudin et al. (2012)

Hand pressure

a)

b)
Figure 2: Design and process involving in roller machines

5.

Design and Structure for Type of Conveyor
Machine

Conveyor is a machine that usually used to
transport a product from a place to next stage of the
process (Vanamane & Mane, 2012,). It was popular in
improving the food production which helps to minimize
time, standardize the production size and increase
production to meet customers’ demands. There are many
types of conveyor used in industrial. However, the belt
conveyor is the most popular in food production. There
are several designs and parameters considered to design
and build the conveyor machines such as system for
continuous flow, flexibility, material flow system, ratio of
the dead weight, belt dimension, capacity, speed, roller
diameter, belt power and tensions, idler spacing, pulley
diameter, motor, shaft design and control part (Vanamane
& Mane, 2012,). In keropok lekor production industry,

the engineer had come out with conveyor type dough
shaping into stick shape or sausage-like shape. The
conveyor type machine had been design to increase the
volume production and reduce the manpower.
Figure 3 shows the conveyor roller machine for
keropok lekor. There are two set of belt conveyors used to
roll the dough which the bottom layer function as the
table and the top layer is function as human hand to roll
the dough and to shape it into sausage-like. The control
system for this machine is semi-automatic. This machine
was developed by using stainless steel material. Machine
in Figure 3a can produce about 10-20 units per minute
with dimension is about 23”x30”x40” and other supplier
come out with another conveyor type as showed in Figure
3b with larger dimension which is 53”x25”x19”. Figure 4
show the steps and the machine’s function.
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a)

b)

Figure 3: Type of conveyor machines (Utusan (2015) & RC Machinery Sdn. Bhd. (2009))

Figure 4: Design and process involving in type of conveyor machines

6.

Design and Structure of Extruder Machine

Extrusion process refers to combination of
several unit operations including mixing, cooking,
kneading, shearing, shaping and forming (Fellows, 2000).
The extruder machine was design by many manufacturer
and engineer to increase and improve keropok lekor
production (Law, 2009b; Muhammad Khairy, 2017). This
process involve extruder barrel to place the dough and
screw to press and convey the dough from the barrel
towards the end of the barrel (Fellows, 2000). The end of
the barrel become as restricted opening that cause the
pressure in the barrel to force the dough to merge and
expends to the final shapes and also known as “die”.
Therefore, the extruder machine in Figure 5 undergo
extrusion process which press the keropok lekor dough

put into first part of the machines called as dough
container. Moving teflon drill (screw) in the extruder
machine (barrel) will press the dough out through the
modified tunnel (die) with circle shape hole. Then the
moulded dough is transferred to the cutting process by
using the conveyor mechanisms (Figure 5c). The cutter
will cut the moulded dough according to the producer
requirement. The frequency of cutter and conveyor speed
can be decided and controlled by using controller. In
additional, the floor container for flour sower is placed in
between the tunnel and cutter machines to avoid the
dough stick to the conveyor. Figure 5a shows an extruder
with dimension 28”x15”x8” with power requirement 5.6
kW. Figure 6 shows the design and structure of extruder
machine in keropok lekor food industry.
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Figure 5: Extruder machines (Samsudin et al. (2012))

Figure 6: Design and process involving in extruder machines

7.

Conclusion

There are several researches had been done and
several types of machine had been used to improve the
production of fish cracker. Mould stick machine is one of
the machines that improve the shaping method for fish
cracker. There are three types of mould stick machines
commonly used such as rolling machine, conveyor
machine and blowers machine. The usage of machines in
fish cracker production is believed to help in improving
the quantity and quality of fish cracker production to meet
customer’s satisfaction and market demand.

Acknowledgement

(R/ MyRA/ A08.00/ 01080A/ 002/ 2016/ 000380).
Millions of thanks also goes to the research’s group
involves
in
grants
implementing
post-harvest
technopreneurship NRGS (R/ NRGS/ A07.00/ 00413A/
004/ 2014/ 000150) for their assistance and collaboration
in carrying out the research on this study.

References
Chong, S. W. & Swee, Y. Y. (1997). Effect of Fish Protein, Salt, Sugar,
and Monosodium Glutamate on the Gelatinization of Starch in
Fishstarch Mixtures. Journal of Food Processing and
Preservation, 21(2), 161-177.
Fellows, P. (2000). Food Processing Technology:Principles and
Practice (Second ed.). England: Woodhead Publishing Limited.

We are pleased to acknowledge the Universiti
Malaysia Kelantan on the SGPL-MyRA grants awarded
138
eISSN Number: 2462-2389 © 2017
UMK Publisher. All rights reserved.

J. Trop. Resour. Sustain. Sci. 5 (2017): 134-139
Kaewmanee, T., Karrila, T. T., & Benjakul, S. (2015). Effects of Fish
Species on the Characteristics of Fish Cracker. International
Food Research Journal, 22(5).
Kyaw, Z. Y., Yu, S. Y., Cheow, C. S., Dzulkifly, M. H. & Howell, N. K.
(2001). Effect of Fish to Starch Ratio on Viscoelastic Properties
and Microstructure of Fish Cracker (‘Keropok’) Dough.
International Journal of Food Science & Technology, 36(7), 741747
Law, Z. Y. (2009a). Design, Analysis and Consideration for
Manufacturing of an Extrusion Machine for Fish Sausage
(Keropok Lekor). UniMAP.
Law, Z. Y. (2009b). Design, Analysis and Consideration for
Manufacturing of an Extrusion Machine for Fish Sausage
(Keropok Lekor). (Bachelor), UniMAP, Perlis.
Mahmud, A. R., Nor Khaizura, H., Zaiton, B., Jamilah, R. A., Gulam R.
& Mohammad Rashedi I. F. (2009). Histamine and HistamineForming Bacteria in Keropok Lekor (Malaysian Fish Sausage)
During Processing. Food Sci. Technol. Res., 15(4), 395-402.
Mohamed, A., Jamilah, B., Abbas, K. A., Abdul Rahman, R. &
Roselina, K. (2008). A Review on Physicochemical and
Thermorheological Properties of Sago Starch. American Journal
of Agricultural and Biological Sciences, 3(4), 639-646.
Mohd Adib, B. T. (2009). Development of an Automated Keropok Lekor
Cutting Machine Using Pneumatic System. (Bachelor Degree),
Universiti Teknikal Malaysia Melaka.
Mohd Zaidi, S., & Mohd Syahidan, K. (2015). Simulation and
Fabrication of Open-Type Boiler of Fish Cracker Production
Line. International Journal of Engineering Technology and
Sciences (IJETS), 3(1).
Muhammad Khairy, B. M. N. (2017). Keropok Lekor' Extrusion
Machine. Retrieved from E-CIP UniMAP website:
https://ecip.unimap.edu.my/index.php/2ipc/61keropoklekorextrusi
onmachine
Nor Khaizura, M. A. R., Zaiton, H., Jamilah, B., & Gulam Rusul, R. A.
(2009). Microbiological Quality of Keropok Lekor During
Processing. International Food Research Journal, 16, 215-223.

Nor Amaiza, M. A. (2003). Cryomechanical Freezing of Keropok Lekor.
(Degree Master of Science), Umversltl Putra Malaysia, Selangor,
Malaysia.
Omar, M., Mohd Adzahan, N., Mohd Ghazali, H., Abdul Halim, N. M.,
Karim, R., & Ab Karim, S. (2011). Sustaining Traditional Food:
Consumers’ Perceptions on Physical Characteristics of Keropok
Lekor or Fish Snack. International Food Research Journal, 18,
117-124.
Omar, N. M., & Ismail, S. (2012). Aplikasi Tahap Penggunaan
Teknologi Dalam Pembuatan Keropok Lekor. (Bachelor),
Universiti Teknologi Malaysia.
RC Machinary Sdn Bhd. (2009). Mesin Keropok Lekor.Retrived from
https://rcmesinmakanan.com/2009/07/20/mesin-keropok-lekor/ on
6 July 2017.
Samsudin, A., Zainal, I., Rashilah, M., Che Rohani, A., Rokiah, M., Ab.
Aziz, I., & Mohd. Taufik, A. (2012). Perusahaan Memproses
Keropok Lekor Secara Moden: Institut Penyelidikan dan
Kemajuan Pertanian Malaysia.
Siaw, C. L., Idrus, A. Z., & Yu, S. Y. (1985). Intermediate Technology
for Fish Cracker (‘Keropok’) Production. International Journal of
Food Science & Technology, 20(1), 17-21.
Utusan (2015, March 30). Proses Keropok lebih mudah. Utusan Online.
Retrived from http://www.utusan.com.my/sainsteknologi/teknologi/proses-keropok-lebih-mudah-1.75309.
Vanamane, S. S., & Mane, P. A. (2012,). Design, Manufacture and
Analysis of Belt Conveyor System Used for Cooling of Mould.
International Journal of Engineering Research and Applications
(IJERA), 2(3), 2162-2167.
Wan Ibrahim, W. A., Asyraf, H. A. R., & Zainab, I. (2011). Informal
Sector in Rural Areas: Socio Demographic Profile of Traditional
Food Industry Entrepreneur in Kelantan and Terengganu,
Malaysia. International Journal of Humanities and Social
Science, 1(5).
Wan Nur Nai’mah, W. M. H. (2015). The Authentic of ‘Keropok Lekor’
Process. Arts and Design Studies, 27.

139
eISSN Number: 2462-2389 © 2017
UMK Publisher. All rights reserved.

