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Abstract
A review on cassava peeling machines in Nigeria is presented. The processing of cassava tubers for
industrial or human use involves different operations of which peeling is a major one and cannot be
neglected. Of all the unit operations involved in cassava processing, several processes have been
mechanized successfully. However, cassava peeling has remained a serious global challenge to engineers
involved in cassava processing operations and systems design. This study presents the features, prospects,
performance evaluations and limitations of some cassava peeling machines in Nigeria like the fixed outer
drum peeler, the double and single gang peeler, automated cassava peeler, knife-edge type 2 and double
action/self-fed peeler, etc. Their peculiar advantages and operational parameters such as machine speed,
output capacity, peeling efficiency and tuber losses were evaluated. Aside from the manual ones, the
operating speed of others ranged from 40 – 700 rpm; the ranges of the output capacity, peeling efficiency
and tuber loss were: 10.4 – 725 kg/h; 48.8 – 92.0 % and 2.5 – 42 % respectively. As machine speed
increased, the output capacity and tuber loss increased while peeling efficiency decreased. Mechanization of
this peeling process has the potential of encouraging growth in cultivation, cassava tuber utilization and
improving the product quality. The product quality, processing efficiency, minimum loss of tubers and
increased processing rate will be affected by improved cassava peeling process.
Keywords: Cassava, efficiency, evaluation, output capacity, peeling, performance, tuber loss.

1.0 Introduction
Cassava (Manihot esculenta Crantz) is one of the most important staple crops in tropical Africa with high
energy content and it is one of the most important energy sources in human diet in the tropics. Nigeria,
Brazil, Thailand and Indonesia are the principal cassava producing countries because of its suitability to
their present farming, climate and food systems (Olakulehin & Ajijola, 2005). Africa accounts for more than
88 million tons of cassava or about 55 % of the world production, with Nigeria being a major producer
amongst others (IITA, 1997; Uthman, 2011). It is also the sixth major staple crop in the world after rice,
wheat, maize, potato and sweet potato with an annual production of 185 million tons (FAO, 2004).
The output of the cassava production and its demand are projected to be more than doubled by 2020
(Scott et al., 2000) as the trend in cassava production indicates a steady growth over time and they further
stated that improved cassava varieties were grown on about 22 % of the 9 million hectares of land that were
planted in 20 countries all over the world.
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In 1999, Nigeria produced 33 million tons while a decade later it produced approximately 45 million
tons, which is almost 19 % of world total production in recent time (Adekanye et al., 2013). As from 2000
till date, the average yield per hectare has been about 10.6 tons (IITA, 2013).With Nigeria being the highest
producer of cassava in Africa, cassava processing operations should be given serious considerations,
especially the peeling operation which has remained a bottleneck in the cassava processing operations
flowchart.

1.1

Cassava Tuber

Cassava roots develop radially around the base of the plant forming five to ten tubers per plant as shown in
Fig. 1. The mature tubers can be 5–10 cm in diameter and 15–30 cm long when harvested 9 – 12 months
after planting. The tubers differ in weight, size and shape and are usually cylindrical and tapered. They may
be white, brown or reddish in color depending on the variety.

Figure 1: Freshly harvested cassava plant with several tubers (IITA, 2011).
The tuber constitutes the main storage region and is surrounded by a thin cambium layer covered by
the peel, which consists of a corky periderm on the outside and cortex on the inside (Adetan et al., 2003).
The outer periderm may be thick and rough or thin and smooth with surfaces varying considerably in color
from pink to grey (Igbeka, 1984). The cross section of the cassava tuber is shown in Fig. 2. The three
regions of the cassava tuber as reported by Abdulkadir (2012) are:(i) The periderm: - This is the uttermost layer of the tuber, the peel (rind). It consists mainly of dead cells,
which covers the surface of the tuber.
(ii) The cortex: - This lies below the periderm, usually about 1.5 – 2.5 mm thick and white in color.
(iii) The central portion of the tuber: - This makes up the greater bulk of the cassava tuber and is composed
essentially of stored starch and always white in color.
According to Adetan et al. (2005), the cassava peel has two layers: the outer periderm and the inner cortex.
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Figure 2. Cross sectional view of cassava tuber (Sutherland, 2015).

1.2

Utilization of Cassava

Cassava has become one of the prominent crops that are required for both local consumption and export
promotion in Nigeria. In 2004, a policy was initiated by the Federal Government of Nigeria (FGN) to
produce Nigerian bread with cassava and wheat flour in the ratio of 1:9. Apart from human consumption,
cassava is also used for animal feed and alcohol production (El-Sharkawy & Cock, 1987). However, it is
presently the most important food crop in Nigeria from the point of view of both the area under cultivation
and the tonnage produced. It has transformed greatly into a high yielding cash crop, a foreign exchange
earner, as well as a crop for world food security and industrialization.
Freshly harvested cassava tuber start deteriorating almost immediately after harvest and can only
last for about three days (Kolawole et al., 2011). This is due to its high moisture content of about seventy
percent. The best form of cassava tuber preservation and the reduction of post-harvest losses has been its
immediate processing into various shelf stable products such as garri, abacha, akpu, starch, flour, chips,
pellets, etc. (Igbeka,1985; Oriola & Raji, 2013; Ugwu & Ozioko, 2015). Alternatively, farmers prefer to
delay harvest of the tubers until it is actually needed, thereby leaving it in the ground for up to two years and
beyond since it stores well in-ground. Efforts at developing modern storage technologies to store cassava
tubers beyond few days are still on-going (Oriola & Raji, 2013).
Lack of mechanization is responsible for the long time required for processing cassava tuber.
Consequently, the drudgery in post-harvest processing of cassava into utilizable products can be minimized
or eliminated through adequate mechanized processing. Literature survey and tour of research institutions in
Nigeria revealed a number of mechanized cassava peeling machines (Aniedi et al., 2012). But they have not
been refined and put to commercial use for the benefit of farmers and stakeholders in the cassava industry
and value chain.

1.2.1 Utilization of Processed Cassava
Apart from the above named shelf-stable products, cassava can be used for other food products: biscuits,
bread, lafun, baby food, glucose, gravies, etc. or industrial products: livestock ration, ethanol, gum, etc.
(Echebiri & Edaba, 2008; Aniedi et al., 2012), syrup concentrates for soft drinks, dextrin pre-gelled starch
for adhesives, hydrolysates for pharmaceuticals, drugs, and seasoning(FAO, 2007; Ilori & Adetan, 2013). It
may also be an ingredient in the manufacture of dyes, chemicals, carpets, as binder in the textile industries
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and in the coagulation of rubber latex (Odigboh, 1983a; Kamal & Oyelade, 2010; Ugwu & Ozioko, 2015).
The demand for these products is on the increase and Government’s interest in the cassava research is also
increasing with strong emphasis on mechanization (IITA, 2006).

1.3 Processing of Cassava
According to Oriola & Raji (2013) processing of cassava into finished or semi-finished products often
involves all or some of the following operations, depending on the desired end-product: peeling, washing,
grating/chipping, dewatering, fermentation, pulverizing, sieving, pelletizing, and drying/frying (Kolawole et
al., 2010; Jimoh et al., 2014). A flow chart depicting the improved cassava processing method as provided
by IITA (1990) is shown in Fig. 3 for processing it into garri.
Figure 3. Flow Chart of garri processing operation (IITA, 1990).
Receipt of tubers
Peeling
Washing

cassava peels
water

Grating (MC-65%)
Fermenting
Dehydration (MC-47-50%)

pressed juice

Sifting

fibrous matter

Frying (MC 8-10%)
Cooling
Final sieving
Packaging
Most of these operations are still being done manually especially peeling, and they are generally
labor intensive, arduous in nature, time consuming and unsuitable for large scale productions because of its
low output (Adetan et al., 2003; Davies et al., 2008; Quaye et al., 2009). Some of the notable contributors to
the mechanization of the cassava processes include: Ohwovoriole et al., 1988; Igbeka et al,.1992; Itodo,
1999; Ariavie & Ohwovoriole, 2002; Jekayinfa et al., 2003; Bolaji et al., 2008; etc.
Some of the operations in Fig. 3 have been mechanized successfully such as grating, dewatering,
sifting and frying (Odigboh & Ahmed, 1982; Ajibola, 1987; Raji & Igbeka, 1994; Akinyemi et al., 1999;
Agbetoye, 2005; Akande et al., 2008; Davies et al., 2008; Bamgboye & Adebayo, 2009; Olusegun &
Ajiboye, 2010; Adetunji & Quadri 2011). However, cassava processing and in particular cassava peeling has
been identified as energy sapping and labour intensive and has remained a serious challenge to Nigerian
design engineers involved in cassava processing as it is the first operation in the processing of the cassava
tuber after washing.
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2.0

Problems of Cassava Peeling

Cassava processing operations are often preceded by peeling which makes it a very important operation.
Peeling is the first operation performed after the cassava tubers have been harvested and cleaned from
debris. It involves peeling off the cassava tuber’s outer skin or the removal of the thin layer (usually called
the peel) from the tuber. Peeling, therefore, must ensure which layer to remove, so that the peeled tuber and
the peels can be put to different uses. Other problems presently encountered in cassava peeling include:
i.
ii.
iii.
iv.

v.

Peeling off of unacceptable percentage of useful flesh during mechanical peeling.
Reduction in peeling efficiency with increased time and speed of operation.
Manual peeling is either slow, labor intensive or cost ineffective.
Insufficient technical data on the engineering properties of tubers required for the machine design as
well as the crop and machine operational parameters needed for modeling and designing the peeling
process.
Age and variety of the cassava tubers (IITA, 2006; Adetan et al., 2006; Olukunle et al., 2010; Oriola
& Raji, 2013) that affect the properties of the tuber.

Attempts at mechanizing the cassava peeling operation have been acknowledged but machines have
not been fully developed yet (Kolawole et al., 2010) as no efficient cassava peeler is presently in the market
in Nigeria (Ohwovoriole et al., 1988; Adetan et al., 2003; Agbetoye, 2005; Oriola & Raji, 2013).This is
attributed to the irregularity in the shape of the tubers as well as the wide variations in the thickness of the
peel, tuber size and weight across different varieties of the crop (Ezekwe, 1976; Adetan et al., 2006; Kamal
& Oyelade, 2010). Also, environmental factors which differ from one farm location to another, such factors
include; relative humidity, temperature, rainfall, soil type, soil moisture, soil acidity, soil fertility, and
vegetation of the farm (Olukunle & Oguntunde, 2008) may affect the tuber characteristics that impinge on
their peeling.
In summary, problems encountered in peeling cassava tubers arise from the fact that cassava tubers
exhibit appreciable differences in weight, size and shape. There are also differences in the properties of the
cassava peel which varies in thickness, texture and strength of adhesion to the tuber flesh (Oluwole & Adio,
2013; Olukunle & Akinnuli, 2013). According to Ohwovoriole et al. (1988) a successful cassava peeler
should, among other things, be efficient in removing the cortex of the tubers without substantial loss of
useful flesh.

2.1 Various Methods of Peeling Cassava
There are several methods of peeling cassava tuber. They include manual, chemical, steaming and
mechanical methods. Each has its own advantages and disadvantages (Abdulkadir, 2012).

2.1.1 Manual Method
It is the most common method of peeling cassava tubers today (Ohwovoriole et al., 1988). This
method is tedious, labor consuming, primitive and wasteful in terms of tuber losses. A manual cassava tuber
peeling rate of about 21.8 kg/h has been reported (Odigboh, 1983a), which is considered very low for large
scale and industrial processing of the tuber. NCAM has developed a manual tool (Fig. 4) with output
capacity of 35 – 40 kg/h, peeling efficiency of 99 % and tuber loss of less than 0.4 %. IITA has also
produced a knife-like manual tool (Fig. 5) with capacity of less than 30 kg/h with minimum tuber loss
mostly used by women and children (Fig. 6).
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2.1.2 Chemical Method
Chemical method of peeling using hot solutions of sodium hydroxide (lye) has been wasteful and
ineffective. The solution was used to loosen the skin of sweet potatoes to facilitate later peeling by water
spray or scrubbing with brushes. The desired effect can be obtained according to Diop (1998) by a careful
combination of lye concentration, temperature and time of immersion and is more appropriate for small
commercial operations. Igbeka (1985) stated that this method of peeling may not be appropriate for cassava
for the following reasons,
a) Concentration of sodium hydroxide may be high while higher temperature, more immersion time and
operational pressure may be required to peel cassava tuber.
b) With high concentration of the caustic soda (NaOH), the tuber may need to be immersed in acid solution
to neutralize residual caustic soda. This implies an additional running cost with possible food poisoning.
c) For food or industrial starch production, the method may result in the formation of objectionable heat ring
(dark color) on the surface of tuber flesh and the gelatinization of starch (Igbeka, 1985; Oluwole & Adio,
2013; Jimoh et al., 2014).
d) This method will not be suitable for cassava peeling because the peels are tougher than those of potatoes.

Figure 4. NCAM cassava peeling tool.

Figure 5. IITA knife-like cassava peeling tool.
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Figure 6. Manual method of peeling cassava with knife(IITA, 2011).

2.1.4 Steaming Method
In this method the cassava tubers are subjected to high steam pressure over a short period of time to avoid
partial cooking (or eventual cooking). Timing the steam is a major problem with this method. Steaming
beyond the time required will lead to cooking the tuber. Also, because of the shape of the cassava tuber,
there will be unequal distribution of heat. By thermal softening the firmness, adhesiveness and springiness of
the tuber is affected (Sajeev et al., 2009).
Despite the above demerits, the steaming method has a favourable peeling effect without causing
any appreciable loss in the mass of the cassava tubers (Abdullahi et al., 2010).

2.1.5 Mechanical Method
Mechanical peelers have different types of processes that interact directly with cassava skin and then remove
it thereby providing high quality fresh final products and they are environmentally friendly and nontoxic
(Shirmohammadi et al., 2012).Common prototype peelers have functional systems such as abrasive devices,
drums, rollers, knives, blades and milling cutters which remove the outer cortex using mechanical means to
reduce drudgery and eliminate hazards encountered in manual peeling. The disadvantage of this method
includes the associated mechanical damage, peeling off of unacceptable percentage of useful flesh and
reduction in peeling efficiency with increased time of operation with some of the peelers either too slow or
too fast and cost ineffective (IITA, 2006). Jimoh et al., (2014) reported that most abrasive and impact
peelers developed in Africa, China and Brazil are either manually operated, have low peel removal
efficiency or high mechanical damage (Adetan et al., 2003 & Olukunle, 2005).
The merit of mechanical peeling is that the edible portions of the products are kept clean and
harmless. For this reason, many attempts have been made to develop optimized peeling processes. Analysis
of tuber movement in a mechanical peeling system to achieve high peeling efficiency was idealized by
Jimoh et al. (2014) so as to form the basis for near 100 % peel removal as well as whole tuber flesh
recovery. The tuber movement in the peeler may be achieved by continuous impact between the tuber and
cutting tool, linear movement of tubers in the direction of auger, displacement of tuber by kinetic energy,
circular motion of cylindrical barrel at which cutting blade tract the tuber, material flow as a result of
continuous feeding in the hopper governed by the combine action of the auger, tuber monitor on each side
and the driving force. However, cassava tuber loss of up to 42 % has been a major disadvantage of
mechanized peeling in Nigeria (Olukunle & Jimoh, 2012).
146

Egbeocha et al., A review on performance of cassava…

FUTOJNLS 2016 VOLUME-2, ISSUE-1, PP- 140 - 168

Because of this, cassava peeling operation has remained a serious global challenge to the processors
of cassava, especially in large scale productions. Olukunle & Jimoh (2012) posits that it is essential and
imperative to provide a good, efficient and time conserving peeling machine with low tuber loss to reduce
the energy expended in peeling cassava.

3.0 Engineering Properties of Cassava Tuber Affecting Mechanized Peeling.
To mechanize the cassava peeling process, a good knowledge of the engineering properties of the tuber is
important (Adetan et al., 2003). The absence of sufficient data on the engineering properties of cassava
tubers has been one of the factors hindering the successful design of efficient cassava tuber peeling
machines. Several researchers (Ezekwe, 1979; Asoegwu, 1981; Odigboh, 1983a; Igbeka, 1980, 1984, 1985;
Nanda & Matthew, 1996; Nwagugu & Okonkwo, 2009; Sajeev et al., 2009) made appreciable attempts on
establishing some of the properties of cassava that affects its processing as well as in the design of cassava
handling and processing equipment. Peeling operation is influenced by the engineering properties affecting
its efficiency which are largely as the result of crop and machine operational parameters. The crop
parameters may include: crop variety, maturity of crop/age, weight of the tubers, tuber diameter, length of
tuber, tuber shape, peel thickness, moisture content, frictional resistance of the tuber, static and dynamic
component of tuber shear strength, etc. The machine operational parameters are: peripheral speed of peeling
brush/knife, speed of the rotor, speed of conveyor, diameter of the peeling rotor, size and type of tuber
guide/monitor, feed rate or loading rate, peeling mechanism and metering mechanism. Some of the physical
and mechanical characteristics of the cassava tuber required for the mechanical peeling process model are
given in Table 1.
Table 1. Some Physical and Mechanical Properties of the Cassava Tuber for Mechanical Peeling Process
Model.
Physical properties

Mechanical properties

Roundness/ Shape of the tuber.

Poisson ratio.

Tuber weight.

Rolling resistance.

Tuber diameter.

Shear stress.

Tuber length.

Peeling stress.

Peel thickness.

Cutting force.

Peel weight.

Rupture force.

Aspect ratio.

Strength properties.

Coefficient of friction of tuber on

Penetration force.

hopper/chamber/peeling element.

Breaking strength.

Angle of repose.

Breaking energy.

Surface taper angle of tuber.

Breaking deformation.

Moisture content

Odigboh (1976) in reporting on the over 200 varieties of cassava grown in Nigeria, determined some
physical properties of some of the cassava varieties such as the roundness, shape and tuber weight. They
have cross sections with mean roundness ranging from 0.65 - 1.00 and tuber weight ranging from 25g to 400
g and mainly conical in shape. All these properties were reportedly dependent on the age of the tubers and
the time of the year at harvest and had direct effect of the peeling of cassava tubers.
147

Egbeocha et al., A review on performance of cassava…

FUTOJNLS 2016 VOLUME-2, ISSUE-1, PP- 140 - 168

Asoegwu (1981) investigated some breaking characteristics of cassava tubers when subjected to various
bending loads as would be encountered at harvest and on peeling. The loading rate and root diameter were
reported to have significant effects on the breaking strength, breaking energy and breaking deformation of
the tubers (Onwueme, 1978; Ohwovoriole et al., 1988; Olukunle et al., 2010), which would affect the
mechanical peeling of cassava. These properties may also affect the tuber loss, mechanical damage of the
tubers and the quality performance efficiency of the peelers.
Ohwovoriole et al. (1988) determined some physical and mechanical properties of cassava such as
the tuber length, weight diameter, peel thickness, Poisson ratio and coefficients of friction and rolling
resistance, shear stress, peeling stress, cutting force and rupture stress. They reported that the coefficient of
friction of cassava on wood ranged from 0.404-0.663; on mild steel, from 0.364-0.577 while it ranged from
0.213-0.404 on aluminum surface. They also reported some values of coefficient of rolling resistance of
cassava tubers on wood, mild steel and aluminum surfaces as 5.57-8.73; 5.27-9.38 and 4.71-7.80
respectively. The values they got for unpeeled cassava tuber for Poisson’s ratio, shear stress, peeling stress,
cutting force and rupture stress were 0.38, 3.22 N/mm2, 0.30 N/mm2, 500 N and 0.95 N/mm2, respectively.
These have to be taken into consideration when designing the cassava peeling machines especially while
selecting materials for constructing or fabricating the peelers.
Adetan et al. (2003) in determining the machine forces required to peel cassava showed that weight
of peel in the cassava roots (𝛒) ranged from 10.6 % to 21.5 %; the tuber surface taper angle () ranged from
0° to 22°; the tuber peel thickness (t) ranged from 1.20 to 4.15mm; the tuber diameter (d) ranged from 18.8
to 88.5 mm; and the tuber peel penetration force per unit length of knife-edge (F) ranged from 0.54 to 2.30
N/mm.
Kolawole et al. (2007) researched into some strength and elastic properties of cassava tubers using
TMS 4(2) 1425 cassava clone. The values they got for the tubers at the moisture content range of 50 – 70 %
(wb) ranged from 0.235 to 0.116 N/mm2 and 0.065 to 0.095 for tensile stress and strain respectively, while
values ranging from 0.080 to 0.047 and 0.032 to 0.093 N/mm2 were reported for compressive strain and
stress respectively.
Ilori & Adetan (2013) determined the peel penetration force of cassava tuber. The pressure required
to penetrate the peels without damage to the tubers increased as the peel thickness and tuber diameter
increased. In the study, peel penetration pressure obtained ranged from 2.20 to 3.65 N/mm2 for knife-edge
thickness of 1.5 mm and from 2.0 to 2.64 N/mm2 for knife-edge thickness of 2.0 mm. These results show
that peel penetration pressure decreases with increase in knife-edge thickness.
Several studies were also conducted on the rheological and textural properties of cassava tubers
relevant to the design of its processing machineries (Sajeev et al., 2008; Sajeev et al., 2009; Sajeev et al.,
2011). Sajeev et al. (2008) reported that the bio yield-force ranged from 73.69 to 92.21 N, firmness from
81.06 to 123.15 N, toughness from 1.13 to 1.74 Nm, shear force from 171.59 to 256 N and shear energy
from 2.34 to 3.47 Nm. Sajeev et al. (2011) reported significant variations in the textural and rheological
properties of different cassava genotypes depending on variety, maturity, growing environment, physicochemical properties, starch content and their properties.
Meanwhile, recent studies (Ukatu, 2002; Olukunle & Adesina, 2004; Olukunle, 2005; Olukunle et
al., 2005; Adetan et al., 2006; Olukunle & Akinnuli, 2013; Ugwu & Ozioko, 2015) reported the various
efforts at developing an effective peeler in Nigeria using some of the above tuber properties. Several efforts
have been made to develop effective cassava peeling machines in Africa especially in Nigeria (Odigboh,
1976, 1979, 1983b; Sheriff et al., 1995; Olukunle, 2005; Olukunle et al., 2010; Abdulkadir, 2012; Oluwole
& Adio, 2013; Ugwu & Ozioko, 2015). Few attempts at mechanizing cassava peeling operation in Nigeria
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have resulted in the production of several prototypes with efficiencies above 70 % but very low output of
less than 500 kg/hr. Cassava processing and peeling thus deserves a serious attention in order to meet up
with the local and international demand for cassava products. Mechanization of the peeling process will
significantly increase the rate of production, quality of products and their availability (Aniedi et al., 2012).

4.0 Review of Mechanized Cassava Peeling Machines in Nigeria
Many mechanisms have been devised for the mechanized peeling of a large quantity or a batch of cassava at
a time. These include the continuous process, abrasive belt conveyors and batch abrasion types among
others. The Federal University of Technology, Akure, Nigeria (FUTA), Federal University of Technology
Owerri, Nigeria (FUTO), and Enugu State University of Technology (ESUT) have played significant roles
in the recent development of mechanical cassava peeling systems. Since late1970s, when the search for
effective peeling mechanisms really started, University of Nigeria, Nsukka, University of Ibadan and
PRODA (Project Development Agency) Enugu, Nigeria were the pioneers in the search for a mechanized
cassava peeling system. The National Centre for Agricultural Mechanization (NCAM) and International
Institute of Tropical Agriculture (IITA) have also made considerable efforts in this regard. All these efforts
have yielded the following machines: Double and single gang peelers; Double action /self-fed cassava
peeling machine; Knife-edged automated cassava peeling machine type 2; An automated peeling cassava
machine; Fixed outer peeling drum peeler machine; Abrasive rotary drum peeler; Fataroy (Company name)
cassava peeling machine, etc. These peeling machines have not produced the desired results because of high
tuber losses with the peels. Hence, the continued research for improved design to serve as a base for the
commercial production and utilization of cassava peeling machines (Kawano, 2000; Hillocks, 2002).
The attempt by Odigboh (1976) at the development of a continuous flow cassava peeler consisting
of a solid cylinder mounted parallel to another ‘cylinder’ of knives which peeled the tubers as they traverse
the length of the cylinders in-between a 20 mm space, resulted in over 21 % tuber loss and only 63 %
peeling efficiency. Small size tubers were not completely peeled and tubers need to be sliced to improve
peeling efficiency. This introduced another process (slicing) before the peeling proper is done by the
machine.
In designing three models I, II, III, Odigboh (1983b) showed a step by step development of cassava
peeling machines. In model I, pebbles were used in an oil drum punched with 2/3 mm diameter holes per
square centimeter, mounted eccentrically on a shaft with water spray to remove the peels. In model II, balls
of expanded metal were used to replace the pebbles with 64% peeling efficiency. However, in model III,
four abrasive cylinders were used in addition to the balls of expanded metal. These models did not match
Odigboh (1976)’s continuous process cassava peeling machine. The abrasive drum peeler by Nwokedi
(1984) also required reducing the tubers to a uniform size/shape in order to achieve efficiency of as low as
45 %. Ohwovoriole et al., (1988) developed a rotary batched cassava peeler with a peeling efficiency of 92
% and zero flesh loss but the tubers had to be sliced into straight segments before being fed into the
machine. They, however, pointed out that the stage of maturity of the roots greatly affected the performance
of the machine.
Adetan et al. (2005) designed and fabricated an experimental mechanical cassava peeler with springloaded assembly following the characterization of some properties of the root which were earlier reported
(Adetan et al., 2003).With the introduction of different sizes of tubers, the peeler had 15 % broken tubers
and 98.8 % peeling efficiency. Adetan et al. (2006) developed and validated a model which was able to
predict the peel removal efficiency of the machine with a certainty level of 95.46 %. Using the abrasive
drum principle, Akintunde et al. (2005) designed a cassava peeling machine which peel tubers already
soaked in water to soften the cortex. Meanwhile, the peeling was done by two perforated drums rotating in
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opposite directions. They reported a peeling efficiency of 83.0 % and tuber loss of 5.4 % with an output
capacity of 40 kg/hr. However, earlier research efforts on abrasive drum peelers by Ezekwe (1979),
Nwokedi (1984) and Odigboh (1983a) showed that tubers need to be sized to improve peeling efficiency
beyond the 45 % reported by Nwokedi (1984).
Working with IITA, FUTA in 2005 developed a single and double gang hand-fed peeling machine
which peels by using a rotary brush as reported by Agbetoye et al. (2006). Its efficiency was said to be less
than 80 % and useful flesh waste of more than 8% with unsatisfactory output and unacceptable capacity of
10.4 kg/hr. Olukunle et al. (2010) emphasized that the peeling machine’s output per day was dependent,
among other things, on the variety and stage of maturity (age) of the tubers.
The machine (Fig. 7) developed by Agbetoye et al. (2006) rotating at 200 to 3000 rpm had an output
capacity of 10.4 kg/hr. It is an improved design which uses the abrasive brush in the previous design, but
incorporates an auger as well as a guide to monitor tuber movement in the peeling chamber. The brush
rotates at a range of 500 to 1,500 rpm while the auger rotates at 120 to 450 rpm in the opposite direction for
the peeling to be done. The spring-loaded guides provided in the design accommodate variations in tuber
sizes and shape sand enhance effective peeling of tubers of various sizes. The capacity of the improved
design is 410kg/h which was affected by both brush and auger speeds.

Figure 7. Double and single gang cassava peeling machine (Agbetoye et al., 2006).

The double action/self-fed cassava peeling machine by Olukunle et al. (2010) (Fig. 8) requires
sizing the tubers to not less than 10cm before peeling. Machine capacity was reported to be 410 kg/h,
peeling efficiency, 77 % and tuber loss, 8 %. Auger and brush speeds also have influence on the
performance of the peeler but have been synchronized that a predetermined gear ratio between them is
maintained by throttling the engine.
It was noted that the machine is cumbersome and has complex mechanisms with elaborated working
procedures to compare with its counterparts. It is also important to note that tubers less than 10 cm long
would be poorly handled during the peeling process with this model. It is advisable to ensure that the tuber
length is beyond 10 cm during trimming.
Jimoh & Olukunle (2012) developed an automated cassava peeling machine based on the
development and modification of the peeling tool of a previously constructed cassava peeler with the peeling
principle by impact. The peeler was evaluated with different lengths (100 – 300 mm) of cassava tubers
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Figure 8. Double action self-fed cassava peeling machine (Olukunle et al., 2010).
and speed range of 100 – 600 rpm. The results revealed that within the size range tested, the throughput
capacity ranged from 76 – 442 kg/h, peeling efficiency from 50 – 75 %, mechanical damage from 12 – 44
%, quality performance efficiency ranged from 22 – 66 %, and peel retention ranged from 7.2 – 33 %. They
reported that these results showed appreciable improvement over manual method but the throughput
capacity was lower than 549 kg/h and 1000 kg/h given by Sheriff et al. (1995) and Olukunle & Adesina
(2004) respectively from their machines. Also, peeling efficiency was high for large sized tubers and
mechanical damage increased with increase in speed as the number of impacts increased. Quality
performance decreased significantly with increase in speed and increased slightly with increase in tuber size.
However, peel retention increased as both speed and tuber size increased. The range of peel retention across
sizes of 7.2 – 33 % is better compared to Sherrif et al. (1995)’s result of 57.2 %.
Olukunle & Jimoh (2012) evaluated three peeling machines. The type 1 knife-edge automated
cassava peeling machine with a special-made peeling tool (rotating cylindrical drum with auger-like peeling
blades) is powered by a 1.0 hp electric motor. The machine and the peeling tool are shown in Figs. 9a and
9b.
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Figure 9a. Knife-edged automated cassava peeling machine-type1.

Figure 9b. The peeling tool (Olukunle & Jimoh, 2012)
The type 2 is a modified version of type 1 in terms of longer cutting blades, shorter peeling chamber and
larger cylindrical barrel. It is shown in Fig. 10.
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Figure 10. Knife-edged cassava peeling machine-type 2 (Olukunle & Jimoh, 2012).

The abrasive-tooled cassava peeling machine has three rollers that make up its peeling assembly.
The perforated surfaces of the rollers give the abrasive action and operate at about 7.0 rpm to achieve good
level of peeling. This machine is shown in Fig. 11.

Figure 11: Abrasive-tooled cassava peeling machine (Olukunle & Jimoh, 2012).
The three machines were evaluated using three sizes of tubers (150, 550 and 1150 g) and three
speeds (300, 500 and 700 rpm) to obtain peeling efficiency, tuber losses, peel retention and peeling time.
According to Olukunle & Jimoh (2012), the tuber losses increased with increase in speed (0 – 24.17 %)
because of the increased number of impacts between the tuber and cutting tools coupled with surface
curvature and irregular shape of tubers.
Peel retention generally increased with increase in speed (0 – 38.78 %) because there is
displacement of tuber from cutting tools with increased speed thereby reducing the number of contacts
during operation. Peeling efficiency decreased with increase in speed because at high speed the peeling tools
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cut the flesh more than the peel due to the spontaneous reaction of blades on the tubers. It decreased from
87.72 % to 56.75 % for all sizes of tubers and different machine speeds.
Peeling time decreased with the increase in speed for both types 1 and 2 peelers (24.03 – 3.57 s) but
generally increased with increase in speed for the abrasive peeler (38.06 – 52.00 s) because of the low speed
of the auger and the delivery mechanism. In general, for types 1 and 2, peeling efficiency and tuber losses
are high while peel retention and peeling time are low. The abrasive type gave high peel retention, peeling
time and tuber losses with low peeling efficiency for all sizes of tubers.
Olukunle & Akinnuli (2013) reported a powerful automated cassava peeler which consists of the
cutting, metering and the peeling unit in the peeling chamber (Figs. 12a and b). Their design was able to
eliminate manual intervention during peeling process since the metering device was enhanced to deliver a
pre-determined quantity of cassava tubers into the peeling chamber per unit time. The machine uses impact
rotary motion on the tubers through shear/or abrasion effect required for the peeling process, with an output
capacity of 500 – 583 kg/h.

(a)

(b)

Figure 12: Side (a) and front (b) views of an automated cassava peeling machine (Olukunle & Akinnuli,
2013).
Their results showed that increase in conveyor speed (150 – 275 rpm) and decrease in the brush
speed (3000 – 500 rpm) decreased peeling efficiency (88.73 – 48.40 %). With conveyor speed of 150 rpm
and brush speed of 3000 rpm, the peeling efficiency was 88.73 % while at the conveyor speed of 275 rpm
and brush speed of 500 rpm, the peeling efficiency was 48.40 %, as the conveyor/brush speed ratio increased
from 0.05 to 0.55, respectively.
Also, it was observed that increased peel thickness (0.1 – 5 mm) decreased the peeling efficiency
from 88.73 – 53.40 %. Meanwhile, as the moisture content of the tubers increased (45 – 70 %) the peeling
efficiency also increased (31.11 – 48.40 %).This may be because the higher the moisture content, the lesser
the peel adhesion to the tuber and the easier to remove.
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However, they argued that factors affecting cassava tuber moisture content such as climatic
conditions, maturity and days after harvest, might have influenced their results. Thus, moisture content of
the tubers and their resident time in the peeling chamber should be considered to prevent tuber grating and
high tuber loss. Also, early peeling after harvest should be encouraged for enhanced peeling efficiency and
good product quality.
The fixed outer drum peeling machine (Oluwole & Adio, 2013) was designed and constructed as a
batch cassava peeling machine (Fig. 13). It can handle one diametric size of cassava tubers at a time. The
principle of abrasive peeling using a stationary outer abrasive drum and a rotating inner abrasive drum was
used based on a batch capacity of 8.5 kg and cut tuber lengths of 200 mm and diameters of 90 mm. An
average peeling efficiency recorded was 65.6% while the average flesh loss was 5.5 %. Percentage of broken
cassava was estimated as 2% using interval of 5 minutes time durations. As the inner peeling drum rotates
from 364 – 394 rpm, peeling efficiency decreased from 70.34 – 60.22 % and tuber flesh loss increased from
5.07 – 5.97 %.
However, it is recommended that cutting of the tubers should be made at regions where there are
very close diametric dimensions to facilitate better peeling and minimize manual finishing. Meanwhile, the
design was not able to peel all sizes of cassava tubers but this was taken care of by resizing the tubers to
fairly similar linear dimensions.

Figure 13. Cassava peeling machine with fixed outer peeling drum (Oluwole & Adio, 2013).
A simple design (Fig. 14) of a prototype abrasive cassava peeler was done by Enyabine & Bassey
(2013) and modified by Ukenna & Okechukwu (2014). Wooden platform with sharp edges as peeling tools
were put in a circular form like a drum (length of 0.686m and diameter of 0.43 m) which was attached to a
circular disc. The main feature of the machine includes: peeling chamber, water tank, supporting frame,
hopper and transmission system.
Meanwhile, in the peeling chamber the machine impacts a rotary motion on the tubers and through
shear and/or abrasion get the required peeling of the tubers. The principles of shearing and abrasive forces
were employed to scrape off the periderm and the cortex of the cassava accompanied by impact. The rotating
hollow shaft is perforated and water from the tank flowing through it splash on the cassava being peeled to
also wash it. The turning effect exposes other unpeeled parts of the tubers to be peeled and hence, peeling is
achieved. Its major advantages includes; simplicity in design, utilization, maintenance, and simple working
procedure. The disadvantages of the machine lie on the hopper entrance aperture which causes a lot of
mechanical damage on the tubers and its inability to handle large quantity of cassava.
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As observed by Enyabine & Bassey (2013), the capacity, peeling efficiency and tuber loses were
found to be 48 kg/h, 70 % and 7.5 % respectively when operated at 64 rpm for 25 minutes with 20 kg lot.
Though the machine was said to be good and simple but the speed of the chamber can be varied in order to
achieve and increase the desired peeling effect with less tuber losses, if the peeling tool is modified.

Figure 14. Front view of the cassava peeling and washing machine (Ukenna & Okechukwu, 2014)
The cassava peeler above designed by Enyabine & Bassey, (2013) was modified by Ukenna &
Okechukwu, (2014) by varying the speed of rotation of the peeling drum from 41.7 to 51.3 rpm using
pulleys in order to achieve the desired speed through a gear reducer. After the modification, the machine was
able to operate on three (3) different speeds: 41.7 rpm, 42.7 rpm and 51.3 rpm. From the tests conducted,
different feed inputs: 4, 8 and 12 kg of cassava at 2.5 minutes intervals were used. The results showed that
the design speed of 51.3 rpm gave the highest peeling efficiency of about 84.2 % with the maximum feed
input of 12 kg at resident peeling time of 12.5 minutes giving a capacity of 57.7 kg/h in a batch process. This
is an improvement on the results obtained by Enyabine & Bassey (2013). The size of the peeling chamber,
the feed lot and the speed if increased may increase the capacity and peeling efficiency of the machine.
The FATAROY’s (A Company) cassava peeling machine (Fig. 15) was claimed to be one of the
latest version of cassava peeling machines in Nigeria. As a result of this, one unit of this machine was
recently sent to NCAM, Ilorin for specification, performance test and evaluation. The machine was made up
of five different rollers of which four of the rollers serves as peeling devices made of perforated sheet
wrapped round the rollers while the last roller serve as the machine’s conveyor. The machine performed best
at conveyor speed of 420 rpm to give an average peeling efficiency of 72.21 % and tuber losses of 17.37 %.
Under the condition given above the machine has a capacity of peeling 725 kg/h of cassava tubers at two
passes.
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Figure 15. The pictorial view of FATAROY’s cassava peeling machine (Kamal and Oyelade, 2010).

The cassava peeling and washing machine (Fig. 16) designed by Ugwu and Ozioko (2015) was
tested with different speeds and feed rates. Using 15 pieces feed rate, peeling efficiency was 72 % at 720
rpm and 55 % at 380 rpm. For 20 pieces feed rate, it was 70 % at 420 rpm and 63 % at 380 rpm. For 25
pieces feed rate, efficiency was 72 % at 420rpm and 59 % at 380 rpm. It would be difficult to determine at
what speed their machine performed best since they worked with only two speeds. The sizes of the pieces
were not given, making assessment of their machine difficult.

Figure 16. The isometric view of the cassava peeling and washing machine (Ugwu and Ozioko, 2015).
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5.0 Contributors to the Design of Cassava Peelers in Nigeria.
Table 2 shows the brief contributions by various authors who have worked on the development of different
kinds of cassava peeling machines in Nigeria. Most of these existing machines were analyzed with their
peculiar advantages towards the end of this review work.
In the late 1970s, the need for mechanical cassava peelers was felt and efforts started to actualize it
with the contributions of Odigboh (1976; 1979) and Ezekwe (1979). Many innovative models of cassava
peelers were developed and tested.
Table 2. Authors and their Contributions to Cassava Peeling Machine.
S/No
1.

Authors(s)
Odigboh

Year
1976,
1979

Contribution(s)
1983b

Made appreciable efforts to effectively peel cassava through innovative models
of cassava peeling machines. These seem to be the pioneers.

Ezekwe

1979

2.

Ohwovorioleet al

1988

Developed a cassava peeler with a simple test rig for peeling cassava tubers

3.

Sheriff et al.

1995

Evaluated the performance of a cassava peeler.

4.

Adetan

2002

Modeled the cassava peeling process by mechanical means.

5.

Olukunle and Adesina

2004

Developed several models of single and double gang hand fed cassava peeling

Agbetoye et al.

2006

machines.

6.

Olukunle

2005

Developed a cassava peeling machine.

7.

Olukunle and Akinnuli

2005

Developed three models (A, B and C) of self-fed cassava peeling machine.
These are the improvement on the hand fed models. This was done to improve
machine efficiency and capacity.

8.

Akintunde et al.

2005

Developed cassava peeler with two opposing abrasive surface drums.

9.

Adetan et al.

2005

Developed a mathematical model to predict the peel removal efficiency of a

2006

mechanical method of peeling tubers with knife using hertz theory and intuition
and developed an experimental peeler.

10.

Olukunle et al.

2007

Developed a cassava peeler that consist of continuous tuber feeding systems,

2005

peeling mechanisms, such as spiral flights, abrasive brush and pressure
application platform.

2010

These initiated a technical collaboration to develop an effective cassava peeler.

11.

Olukunle and Jimoh

2012

Developed a peeling tool as a rotating cylindrical drum with a blade.

12.

Abdulkadir

2012

Developed machine peeler with punctured rotating drum which uses lathe

13.

Aniedi et al.

2012

14.

Oluwole and Adio

2013

15

Olukunle and Akinnuli

2013

machine principle.
Developed cassava peeler with essential features which include: washing unit,
slicer, size sorter, conveyors, peelers and collection bin.
Developed stationary outer abrasive drum and a rotating inner abrasive drum to
achieve a peeling effect.
Developed an automated cassava peeler which includes: metering device,
conveyor, tuber guide etc. The machine impacts a rotary motion on the tuber
through shear or abrasion effect. Modeling aspect was introduced to enhance the
efficiency of the machine.
16.

Enyabine and Bassey

2013

Designed wooden cylindrical platform with sharp edges as peeling tool in a
rotary form. The machine operates on a constant speed.

17.

Ukenna and Okechukwu

2014

Modified the peeler designed by Enyabine and Bassey, (2013) by changing the
peeling tool, varied speed and this increased the output capacity.

18.

Ugwu and Ozioko

2015

Developed cassava peeler with two chambers joined together as a single
machine, to perform the work of peeling and washing.
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In the late 1980s and 1990s, many authors acknowledged the idea and made a positive impact on the cassava
peeling system (Ohwovoriole et al., 1988 and Sheriff et al., 1995).However, most concerted efforts were
made between 2002 and 2014 starting with Adetan, (2002) modeling of the cassava peeling process.
Olukunle et al. (2005, 2007, 2010), Agbetoye et al. (2006), Abdulkadir, (2012), Olukunle and Akinnuli,
(2013), Enyabine and Bassey (2013), Ukenna and Okechukwu, (2014), Ugwuand Ozioko, (2015) etc were
among those that made very meaningful contributions to the recent development of the cassava peeling
system.

6.0 Summary of Reviewed Nigeria Cassava Peeling Machines.
Table 3 below summarized various developed cassava peeling machines in Nigeria with their authors based
on their capacity, peeling efficiency, the tuber loss and operating speed while Table 4 shows the merits and
demerits of the existing cassava peelers in terms of their performance.
Odigboh (1976), Ohwovoriole et al. (1988) and Adetan et al. (2005) observed that the tuber age
might have influenced the output of the machines but never made conscious efforts at studying the effects
that age could actually have on the engineering properties of the tubers that would affect the peeling of
cassava. Although the highest peeling efficiency of 92 % in Table 3 was recorded by Ohwovoriole et al.
(1988), this rotary batch peeler operated at 180 rpm, had tuber loss of 3.3 % and a capacity of 67kg/hr. The
continuous process cassava peeler developed by Odigboh (1976) was operated manually and its tuber loss of
21% was comparable to the knife-edge automated peeler 2 designed by Olukunle & Jimoh (2012) with 25 –
42 % tuber loss when operated at 300 – 700 rpm. Their capacities of 165 kg/hr and 180 – 280 kg/hr
respectively were similar. It was also observed that the highest machine output capacity of 725kg/h in two
passes was linked to the peeler designed by Fataroy Company with 72.21 % peeling efficiency and a high
tuber loss of 12 – 33 %. These discrepancies in the peeling efficiency and tuber losses may be due to the
various approaches used by the different authors in the machine configurations or due to the fact that data on
the engineering properties of the tubers may have not been properly determined before trying to develop the
machines, since data from in-depth studies of the engineering properties of the cassava tubers are scarce.
Also, little tuber losses (2.3 %) were observed in the machines built by Ohwovoriole et al, (1988) and a
slight increase in tuber losses of about 5% for those developed by Akintunde et al, (2005) and Oluwole and
Adio (2013).
These problems may not be unconnected with the fact that most of these machines were developed
using engineering property data that were reported by others. They may be insufficient to form a reliable
data-base for the scientific design and development of these machines (Adetan et al., 2003). Thus, there is
still need to intensify research on the engineering properties that impact on cassava peeling process.
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Table 3. Some Developed Nigerian Cassava Peeling Machines with their Outputs.
S/No Machine type.

1

Continuous process

Author(s)

% Peeling

Capacity

%

Operating

efficiency.

(kg/hr)

Tuber

speed

loss.

(rpm).

Odigboh (1976)

63

165

21

Manual

Ohwovoriole et al.

74

55

2.5

Manual

83.0 – 62.20

44.80

5.4

150 – 650

cassava peeler.
2

Rotary peeler

(1988)
3

Abrasive drum

Akintunde et al.

peeler.

(2005)

64

Enyabine & Bassey

70

48

7.5

(2013)

41–51

Ukenna &

85 – 65

57.7 – 96

5

75

10.4

7

120 – 450

>80

410

8

250

82.50 -73.05

180-208

25 –42

300 – 700

Okechukwu (2014)
4

5

6

7

Single and double

Agbetoye et al.

gang peeler.

(2006)

Double action self-

Olunkunle et al.

fed peeler.

(2010)

Knife-edge

Olukunle & Jimoh

automatedpeeler2.

(2012)

Lathe machine

Abdulkadir (2012)

70 – 65.50

220-280

9 -12

100 – 500

An automated

Olukunle & Akinnuli

88.73-48.40

500-583

14

150 – 275

peeler.

(2013)
50 – 75

76 – 442

12 - 41

100 – 600

70.34-60.22

102

5.09

364 – 394

72.21

725

17.37

420

59 – 72

320 – 520

12 – 33

380 - 460

principle peeler.
8

Jimoh & Olukunle
(2012)
9

10

11
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Fixed outer peeling

Oluwole & Adio

drum machine.

(2013)

Fataroy cassava

Kamal & Oyelade

peeler

(2010)

Two chambers

Ugwu & Ozioko

peeler

(2015)
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Table 4. Merits and Demerits of Some Developed Cassava Peeling Machines in Nigeria
S/No Machine type.
1
Continuous process
cassava peeler.

Author(s)
Odigboh (1976)
Odigboh (1983a)

Merits
No peeling time and
power source
required as it uses
manual techniques.
Ohwovoriole et al. (1988)
Little or no loss of
Ariavie & Ohwovoriole useful flesh and
(2002)
available cheap
materials.
Ezekwe (1979)
Ease of operation
Odigboh (1983a) (1983b)
and convenient.
Nwokedi (1984)
Akintunde et al. (2005)
Enyabine & Bassey (2013)
Ukenna & Okechukwu
(2014)
Ugwu & Ozioko (2015)
Agbetoye et al. (2006)
Easy and simple to
work on.

2

Rotary peeler

3

Abrasive
drum/brush peeler.

4

Single and double
gang peeler.

5

Double action selffed peeler.

Olunkunle et al. (2010)

Good, efficient and
time conserving
during operation.

6

Knife-edge
automated peeler.

Olukunle & Jimoh (2012)
Adetan et al. (2005)

Required less power
and energy.

7

Lathe machine
principle peeler.

Abdulkadir (2012)

8

An automated
peeler.

9

Fixed outer peeling
drum machine.
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Excellent functions
in operation and low
cost
Olukunle
&
Akinnuli Simplicity,
(2013)
utilization and
Jimoh & Olukunle (2012)
maintenance are
relatively cheap.
Oluwole & Adio (2013)
Fast, reliable and
effective in
operation.
Needs Low
maintenance

Demerits
Tedious and tuber
losses are high, and it
consumes a lot of
human energy.
Manually operated,
arduous and requires
skills.
Required slow speed
operation
thereby
consumes time.

Lowest
output
capacity and tubers
have to be cut.
Complex
working
mechanism,
high
partial peel or peel
retention and requires
hand trimming of
tubers&
machine
skills.
Unable to peel small
sizes of cassava
tubers and has a very
high tuber loss.
Mechanical damage
to the tubers is much.
Required technicalknow-how and can’t
fully peel small size
of tubers.
Tuber losses and
grating of cassava
tubers
are
not
avoidable.
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The high tuber losses of 25 – 42 % recorded for knife-edge operated peeler 2, may be because of the
high speed (300 – 700 rpm) as well as the design and positioning of the knives. The sharp edges of the
knives operating at high speed will definitely shear much of the tubers resulting in high tuber losses. The
abrasive drum peeler as seen in Table 3, with a peeling efficiency of 62 – 85 %, capacity of 40 – 58 kg/hrand
tuber loss of 5- 8 % may be said to have great promise if operated at low speed of about 60 rpm. Again, if
the abrasive surface is improved, the peeling efficiency may increase with probable reduction in tuber loss.
However, it is wondered if this speed would be appropriate for industrial cassava peeling operation and be
cost effective.
The peelers that were operated within a range of speeds showed that peeling efficiency decreased
with increase in speed (Akintunde et al., 2005; Olukunle & Jimoh, 2012; Abdukadir, 2012; Olukunle &
Akinnuli, 2013; Oluwole & Adio, 2013; Ukenna & Okechukwu, 2014). This must be taken into cognizance
when designing industrial cassava peeling machines.
For industrial purposes, the double action self-fed peeler (Olukunle et al., 2010) with capacity of
410 kg/h, tuber loss of 8 % and operating at 250rpm together with the automated peeler (Olukunle &
Akinnuli, 2013) with capacity of 500 – 583 kg/h, tuber loss of 14 % and operating speed of 150 – 275 rpm
and Fataroy cassava peeler (Kamal and Oyelade, 2010) with output capacity of 725 kg/h, tuber loss of 17.37
% and operating speed of 420 rpm may be recommended. However, efforts have to be made to reduce their
tuber loss and improve their peeling efficiency through proper design of the process system. Thus to develop
a peeling machine that will satisfactorily peel the tubers with near zero tuber loss and high output capacity,
is still a big challenge that may be achieved if the cassava peeling process may be accurately modeled,
taking into consideration as many interacting and interplaying parameters as possible.
The merits of the reviewed machines (Table 4) are diverse ranging from high efficiency and low
tuber loss (Ohwovoriole et al., 1988; Ariavie & Ohwovoriole, 2002) to good, simple in design, effective
operation and low maintenance cost (Olukunle et al., 2010; Olukunle & Akinnuli, 2005; Oluwole & Adio,
2013). Other merits include: ease of operation (Akintunde et al., 2005; Ezekwe, 1979; Nwokedi,
1984;Agbetoye et al., 2006; Enyabine & Bassey, 2013; Ukenna & Okechukwu, 2014; Ugwu & Ozioko,
2015), low cost (Abdulkadir, 2012) and required less power and energy (Olukunle & Jimoh, 2012). These
merits arise from the different concepts with which the machines were designed, constructed and evaluated.
Labour intensive, high repair and maintenance costs, low output capacity and high tuber loss,
complex working mechanisms and high mechanical damage as well as need for high technical skill to
operate the machines are some of the many demerits of some cassava peelers. It is important to note that not
one machine has all the merits and no demerits and vice versa. However, those recommended for industrial
use such as the double action self-fed peeler and Fataroy peeler have complex working mechanisms, do not
thoroughly remove all peels on the tuber which now requires hand trimming of the tubers, while the
automated peeler requires technical-know-how and cannot peel small size tubers. This means that the
automated peeler can peel only graded tubers, thereby introducing another processing operation (grading)
before the machine could be used.
Also, Ariavie & Ohwovoriole (2002) reported that the manual method is tedious, slow and
dangerous as body injuries are easily sustained. High labour input and high processing losses are incurred in
large scale cassava peeling process as has been reported for yam tuber (Ukatu, 2002).

6.0

Conclusion

The following conclusions can be drawn from this review of cassava peeling machines in Nigeria.
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i.

ii.
iii.
iv.

v.
vi.

vii.
viii.
ix.

7.0
i.
ii.
iii.
iv.
v.
vi.
vii.
viii.

The machines developed so far face problems of high tuber losses and moderate peeling efficiency,
meaning that the peel is not removed properly or completely, mainly due to the high variability of
the root sizes and cortex thickness. They required hand trimming to complete the peeling process.
Aside of the manual operated ones, the operating speeds of the other cassava peeling machines
ranged from 40 – 700 rpm.
The knife-edge automated peeler 2 with the speed of 300 – 700 rpm recorded the highest range of
tuber loss of 25 – 42 %.
The highest peeling efficiency and machine output capacity were 92 % for rotary batched peeler and
725 kg/h for the Fataroy peeler respectively. However, the peeling efficiency ranged from 48.4 % to
92 % while output capacity from 10.4 kg/h to 725 kg/h for the machines reviewed.
Peeling efficiency decreased while tuber loss and output capacity increased with increase in
operating rotational speed.
The Fataroy cassava peeler and the automated peeler with output capacity of 725kg/h and 583kg/h
respectively may be recommended for industrial use after modifications to reduce the tuber loss and
increase peeling efficiency.
Those with high speeds recorded very high tuber losses of about 18 – 26 %. However, tuber losses
ranged from 2.5 % to 42 % for the reviewed machines.
The abrasive peeler even though with low capacity (40 – 60 kg/h) at the present but with low tuber
loss (5 – 7.5 %) shows great promise.
Most reviewed cassava peeling machines have peeling efficiencies below 50 % and would not be
used for industrial application unless there are improvements in their designs to increase their
peeling efficiencies.

Recommendations
It is recommended that further research work on crop and operational machine parameters that affect
cassava peeling should be encouraged and the data used in developing new peeling machines.
With little modification, the double action self-fed, Fataroy and the automated peelers may be
commercialized for industrial use.
The need for an in-depth study of the engineering properties of the cassava tubers with emphasis on
the influence of age and variety should be considered.
Greater attention should be given to the abrasive peeler in future research efforts on cassava peeling
machines in Nigeria.
Modeling of the cassava peeling process, taking into consideration the above parameters, will go a
long way at designing an appropriate cassava peeling machine.
Mechanizing of the cassava peeling process should be aimed for small, medium and large scale
operations.
Machines for peeling cassava have the potential to drive increased cassava cultivation and
generation of products and should be thoroughly researched upon.
With mechanization of cassava peeling, high quality products, high processing efficiency, minimum
loss of tubers and high peeling efficiency of about 90 % should be aimed at.
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