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ABSTRACT 
 

Introduction: Cassava contains poisonous hydrogen cyanide. However, when well processed it 
serves as safe cheap source of edible carbohydrate. This study assessed the appropriateness of 
the available made-in-Ghana cassava processing equipment, the constraints and bottlenecks of 
the equipment manufacturers, the opinion of users of the equipment, and the effect of the 
equipment on safety of processed cassava. 
Methodology: Snowball sampling technique was used to select forty-eight (48) cassava 
processing equipment manufacturers and sixty-three (63) users of the equipment across the 
country and open ended questionnaires were used to solicit information on the characteristics of 
the manufactured equipment, the manufacturers’ constraints and bottlenecks, and the users’ 
opinion of the equipment. Hydrogen cyanide content in cassava dough and pressed cake from the 
locally manufactured graters were measured and compared statistically. 
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Results: Eleven categories of made-in-Ghana cassava processing equipment were identified 
together with their technical specifications. Majority (92% and 77%) of the manufacturers were 
found to produce cassava graters and screw press respectively and about half of the users (51%) 
of the cassava processing equipment were satisfied with how they are functioning. The minimum 
cyanide content found in the cassava dough and pressed cake were 20.92 mg/Kg and 17.08 
mg/Kg respectively. 
Conclusion: Most of the cassava processing equipment was not made of stainless steel material. 
A greater number of the users of these equipment were not satisfied with the durability, efficiency, 
robustness and post-sale services provided by the manufacturers. The cassava processing 
equipment manufactured in Ghana was in various ranges and their operation facilitated the 
removal of poisonous hydrogen cyanide from cassava for safe consumption.  
Practical Application: The overall outcome of this study will assist processors to select 
appropriate equipment for processing safe cassava products. It will also help policy makers and 
researchers to come up with effective interventions that will build the capacity of manufacturers to 
ensure the manufacture of appropriate equipment to process safe cassava products. 
 

 

Keywords: Cassava; food hygiene; Ghana; hydrogen cyanide; processing equipment. 
 

1. INTRODUCTION 
 
Cassava (Manihot esculenta Crantz) is a 
drought-tolerant staple food crop that grows well 
on poor soil in all the agro ecological zones of 
Ghana [1,2,3]. It is the third most important 
source of energy after maize and rice for human 
and livestock in the world [4] and also a cheap 
source of edible carbohydrate that can be 
processed into different forms of human 
delicacies and animal feeds [5].   
 
The production and processing of cassava has 
potentials for food security and income 
generation for millions of people in rural parts of 
Ghana. It is increasingly becoming a high valued 
crop with the emergence of its uses in various 
industries across the world as essential raw 
material [6]. The importance of cassava to the 
livelihoods of many millions of poor people 
especially Africans is epitomised in the Ewe (a 
language spoken in Ghana, Togo and Benin) 
name for the plant, “agbeli”, meaning "there is 
life" [7]. 
 
Cassava is a perishable commodity that has a 
shelf-life of 24 to 48 hours after harvest [8] and is 
also bulky with about 70% moisture content [9]. 
All cassava tissues, with the exception of seeds, 
contain poisonous hydrogen cyanide (HCN) 
which is produced by the linamarin catalyst and if 
inadequately processed creates a potential 
health hazard to consumers [10]. When 
processed its bulkiness is reduced, the 
palatability is improved, the shelf life is increased 
and most importantly, it is detoxified by 
drastically reducing the cyanide content            
[11-17]. The technology of pre-soaking cassava 
roots for about 2 days, washing the roots, cutting 

into bits, dried and ground into flour also helps 
reduce the cyanide content and toxicity to 
humans [18].  
 
Processing of cassava takes various forms and 
the major activities involved in processing 
cassava into common Ghanaian food products 
as gari, agbelima and flour (kokonte and high 
quality cassava flour) are peeling, washing, 
grating, dewatering, cake breaking, sifting, 
roasting, drying and milling.  
 
At the micro and small enterprise level of 
processing cassava, the activities involved are 
mostly carried out manually with indigenous 
equipment that are often characterised with 
drudgery, low productivity, and occasional 
injuries to fingers resulting from peeling with knife 
and grating with metal sheet with sharp extruding 
face. It was observed that machines were always 
employed in the grating which is the most labour 
intensive aspect of the processing. It is a process 
that involves the disruption of the cassava 
tissues and cells. This process is noted to 
remove much of the cyanogenic glycoside [19] 
resulting in the reduction of the hydrogen cyanide 
in the cassava to a safe level [20,21] as contact 
is created between cyanogenic glycosides and 
hydrolytic enzymes [13,22].   
 
Njoku [23] also observed that dehydrating 
causes loss of the poisonous hydrogen cyanide 
in the form of prussic acid and the drying process 
eliminates the remaining prussic acid to a 
considerable extent, thus reducing the problem 
of toxicity in instant cassava food. The efficiency 
of removal of cyanogenic glycosides in this 
process depends somehow on the rate of 
moisture loss. McMahon and Sayre [10] indicate 
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that rapid drying results in lower cyanogen 
removal, while slower rates of drying result in a 
higher reduction. 
 
The demand for processed cassava products in 
the urban areas and the increased recognition of 
its industrial potential as identified by Jumah et 
al. [24], calls for cassava processing at 
commercial levels. This requires that the 
processing activities be mechanised to speed up 
production and also ensure food safety and 
hygiene. Producing safe food from cassava goes 
with enormous challenges amongst which the 
use of appropriate equipment, the adherence to 
measures that identifies and prevents hazards, 
reducing products loss as a result of spillage and 
spoilage, and ensuring safety of the processed 
cassava is critical. There is the need for the 
design of equipment that avoids corners not easy 
to reach for cleaning when it retains food 
materials after usage and also equipment that 
functions properly and facilitates the removal of 
the poisonous hydrogen cyanide in cassava. 
Good manufacturing practices are very important 
for the promotion of safe products. For instance, 
pathogenic thermophiles could be controlled or 
prevented at the grating and de-watering stages 
when clean grating machine, de-watering 
machine and polypropylene sacks are used and 
also washed thoroughly after the end of daily 
operation [25].  
 
There have been lots of innovative cassava 
processing equipment developed by the local 
artisans and some research institutions towards 
the promotion of safe and hygienic cassava 
products. However, in most instances, the 
appropriateness of the equipment (especially 
products of local artisans) are of great concern. 
The appropriateness of design, material selected 
for the manufacture of the equipment, the ease 
of cleaning food substances in the equipment 
after usage, dismantling and repairing without 
conveying the whole equipment to a workshop is 
also a great challenge. 
   
The difficulty faced by cassava processors is 
getting to know the various types of cassava 
processing equipment available and 
manufactured locally as well as accessing the 
right technical information about the equipment 
to help evaluate and select appropriate 
equipment to produce safe food. 
 
This paper therefore attempts to provide 
important information (related to the types of 
equipment capacity, type and source of operating 

power, and the type of material used to 
manufacture) on all the appropriate cassava 
processing equipment manufactured in Ghana 
and also determine the effect of the available 
grating machines on the content of hydrogen 
cyanide in processed cassava (dough and 
pressed cake). It further unearthed some 
constraints and bottlenecks associated with the 
manufacture of the equipment and the opinion               
of the equipment users about the locally 
manufactured cassava processing equipment. 
 
It is expected that this work will make it easy for 
cassava processors to assess and adopt the 
appropriate cassava processing equipment to 
promote safe processing of cassava, eliminate 
drudgery and increase productivity. It will also 
bring to the fore some of the issues that should 
be addressed for the manufacturers of cassava 
processing equipment in order to produce safe 
processing equipment. 
 

2. METHODOLOGY 
 
The research was in two main parts. The first 
part was a study conducted on forty-eight (48) 
major cassava processing equipment 
manufacturers across the country and sixty-three 
(63) users (service providers including the 
equipment operators) of the manufacturers’ 
equipment using a snowball sampling technique. 
Two types of open ended questionnaires were 
used to collect the data. One type of the 
questionnaire was used to collect data on the 
characteristics of the made-in-Ghana cassava 
processing equipment. The data collected 
covered the capacity of prime mover used to 
power the equipment, the capacity of equipment 
manufactured, the materials used to construct 
the equipment, and the overall dimension of the 
equipment. The dimensions (in cm) were taken 
using a measuring tape and the capacities (in 
kg/hr) were assessed by considering what the 
manufacturer assigned to the product as against 
what the users (processors) using the equipment 
of the manufacturer realised over the years. The 
weights of the equipment were obtained by 
summing up weights of components of the 
equipment using weighing scale. However 
judgments of the manufacturers together with 
what the users observed were averaged to 
estimate weights of the installed equipment. 
Finally, a range was used for the outcomes of the 
capacities and weights. The other type of 
questionnaire meant for the equipment makers 
and users was used to gather data on the 
number of manufacturers of the various 
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equipment, the manufacturers’ constraints and 
bottlenecks with respect to equipment 
manufacturing, and the equipment users’ opinion 
of the manufactured equipment with respect to 
the equipment uniqueness, equipment durability, 
equipment robustness, post sales services, how 
well the equipment is functioning and its 
efficiency. The opinion of the users was used to 
identify the forty-eight (48) major manufacturers 
of appropriate cassava processing equipment.  
 
The second part of the research was a test 
conducted to determine the effect of the 
appropriate locally made cassava equipment 
(specifically the three common graters 
manufactured locally) on the content of hydrogen 
cyanide in the processed cassava (precisely 
cassava dough and pressed cake). The cassava 
variety used for the study was Bankye hemaa, 
and the graters employed were the conventional 
manual feed type, the disc self-feed type, and the 
conventional self-feed type. Each grater was 
used to grate one kilogram (1 kg) of peeled 
cassava and finally pressed into cake. Samples 
of the peeled raw cassava, grated cassava 
dough and the pressed cake from each grater 
were taken and the cyanide content determined 
using the alkaline titration method. Twenty grams 
(20 g) of sample was weighed into 1 L distillation 
flask and 200 mL distilled water added for steam 
distillation. The distillate (150 mL) was collected 
in 20 mL of 1 N NaOH. The apparatus was 
adjusted in order for the tip of the condenser to 
dip below the surface of the NaOH solution in the 
receiver. The distillate in NaOH solution was 
transferred into 250 mL volumetric flask made to 
the mark and 100 mL of this solution titrated 
against 0.02 N AgNO3 solution to permanently 
turbid end point. The results were calculated 
using the relation 1 ml 0.02 N AgNO3 = 1.08 mg 
HCN.  
 

The HCN content value of the cassava dough 
and pressed cake from each grater were 
compared for significant differences in the 
graters’ effect using a nonparametric statistical 
test tool, Kruskal Wallis H.  
 

3. RESULTS AND DISCUSSION 
 

3.1 Results 
 

3.1.1 Appropriate cassava processing 
equipment manufactured 

 
In total, eleven main categories of cassava 
processing equipment were identified as locally 
made and used in Ghana. The percentage of 

cassava processing equipment manufacturers 
producing the equipment are shown in Fig. 1. 
 

 
 

Fig. 1. Percentage of manufacturers 
fabricating cassava processing equipment 

 
The various types of cassava processing 
equipment of the eleven main categories that 
users have accepted as appropriate and being 
manufactured and used in Ghana are shown in 
Fig. 2. 
 
3.1.2 The equipment manufacturers’ 

challenges and the users’ opinion of the 
equipment 

 
The local manufacturers’ opinion about the 
constraints and bottlenecks associated with the 
manufacturing of the equipment and the user’s 
opinion about the locally manufactured 
equipment are shown in Figs. 3 and 4 
respectively. 
 
3.1.3 Technical specification of the 

manufactured equipment 
 
The technical specifications compiled on the 
appropriate cassava processing equipment 
manufactured locally are shown in Table 1. 
 
3.1.4 Effect of the equipment on hydrogen 

cyanide in cassava 

 
Table 2 shows the content of hydrogen cyanide 
in raw cassava, grated cassava dough, and 
pressed cassava cake. 

 
3.2 Discussion 
 
The most common cassava processing 
equipment produced by the cassava equipment 
manufacturers are the Grater and Screw Press 
and they are manufactured by 92% and 77% 
respectively of the cassava processing 

92%
77%

33%
17%
15%
21%

8%
23%

15%
10%

4%

0% 50% 100%

Cassava grater
Screw press

Disc attrition mill
Kokonte cracker
Cassava chipper

Bagging stand
Roasting pan

Sifter
Fermentation rack

Dryer
Hammer mill
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equipment makers interviewed across the 
country (Fig. 1). The common graters found 
among the manufacturers and users were the 
self-feed types, the conventional type, and the 

disc type shown in Fig. 2(a to c) and the screw 
press were the single screw and the double 
screw types shown in Fig. 2(e and f). 
 

 

 
 

(a) 

Disc type 
Grater 

 
 

(b) 

Self-feed type 
Grater 

 
 

(c) 

Conventional 
type Grater 

 
 

(d) 

IITA type Grater 

 

 
 

(e) 

Single screw 
press 

 

 
 

(f) 

Double screw 
press 

 

 
 

(g) 

Disc attrition 
mill 

 
 

(h) 

Hammer mill 

 

 
 

(i) 

Kokonte cracker 

 
 

(j) 

IITA type 
Manual chipper 

 
 

(k) 

IITA type 
Power chipper 

 

 
 

(l) 

IITA type 
Bagging stand 

 

 
 

(m) 

Gari roasting pan 

 

 
 

(n) 

Cassava dough 
sifter 

 

 
 

(o) 

Cassava flour 
sifter 

 

 
 

(p) 

Gari sifter 

 
 

(q) 

IITA type 
Cassava 

dough/gari 
sifter 

 
 

(r) 

IITA type 
Fermentation 

rack 

 

 
 

(s) 

Cassava chip 
dryer 

 

 

 

 

 

 

 

 

 

 
Fig. 2. Cassava equipment manufactured in Ghana 
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The disc type of grater has a vertical shaft that 
rotates the peeled cassava on a horizontal 
punched sheet with sharp extruding face to 
produce the cassava pulp whiles the other two 
types (self-feed and conventional types) have a 
horizontal shaft with a grating drum that is 
wrapped with punched sheet with extruding face 
which serves as grating teeth when the shaft 
rotates. 

 
Almost all the grating parts of the graters found 
with the users and manufacturers were made 
from mild steel except for equipment that the 
client purposely requested that, parts be made of 
stainless steel. Manufacturers of the equipment 
often compromise on the use of appropriate 
material for manufacturing the cassava 
processing equipment for reasons of challenges 
faced with financing (lack of working capital), the 
high cost of steel especially stainless steel 
(which represented 75% of their constraints and 
bottlenecks) and the unavailability of other 
appropriate materials (which also represented 

35% of their constraints and bottlenecks) as 
shown in Fig. 3. 
 

It was also found that there were variations in the 
dimensions of the same capacity of equipment 
manufactured (Table 1) and the capacities of the 
locally made equipment as stated by the 
manufacturers were quite higher than what the 
users observed and experienced. This probably 
suggests that not much research work with 
regards to designs, detail drawings and 
performance evaluations were carried out by the 
local manufacturers. The opinion of the users 
about the equipment (Fig. 4.) strongly confirms 
this assertion because only half (51%) were 
satisfied with how the equipment were working, 
only 7% received post sales services from the 
manufacturers, 22% were satisfied with the 
equipment durability, and only 9% were satisfied 
with the efficiency and robustness of the 
equipment though the opinion of 98% of the 
manufacturers (in Fig. 3.) did not acknowledge 
that inadequate research work was a serious 
manufacturing constraint and bottleneck.  

    

 
 

Fig. 3. Constraints and bottlenecks in the equipment manufacturing 
 

 
 

Fig. 4. Users’ opinion about the locally manufactured equipment

8%
75%
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6%
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Institutional bureaucracy
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Table 1. Technical specification of different types of locally manufactured cassava equipment 
 

 Cassava Equipment Capacity Power (HP) Dimension (cm) Weight (kg) Material used 

C
a
s

s
a

v
a

 g
ra

te
r 

Disc type Grater 550 – 750 kg/hr  10 (for electric motor) 
 8 (for diesel engine) 

L = 66-69  
W = 48-66  
H = 104-112 

108 – 115  Mainly mild steel, or 
 Mild steel and stainless steel 

(only on request) 
Self-feed type Grater  
 

2,000 – 2,500 kg/hr  10 (for electric motor) 
 8 (for diesel engine) 

L = 160  
W = 160 
H = 122 

200 – 250  Mainly mild steel, or 
 Mild steel and stainless steel 

(only on request) 
Conventional type 
Grater 

550 – 750 kg/hr  10 (for electric motor) 
 8 (for diesel engine) 

L  = 91-122  
W = 61-91 
H  = 97-135 

89 – 200  Mainly mild steel, or 
 Mild steel and stainless steel 

(only on request) 
IITA type Grater 550 – 750 kg/hr 

 
 3-4 (for petrol engine) L = 66-69 

W = 48-66 
H = 104-112 

83 – 85 
 

 Mainly mild steel, or 
 Mild steel and stainless steel 

(only on request) 

C
a

s
s

a
v
a

 
p

re
s

s
 

Single screw Press 
 

60 – 320 kg/batch Manual L = 96-100 
W = 55-76 
H = 107-142 

58 - 110  Mild steel coated with paint 

Double screw Press 350 kg/batch Manual L = 112-127  
W = 51-70  
H = 104-122 

79 – 97 
 

 Mild steel coated with paint 

C
a

s
s

a
v

a
 m

il
l 

Disc attrition mill 200 – 250 kg/hr 
 

 10 (for electric motor) 
 8 (for diesel engine) 

L = 109-135 
W = 52-74  
H = 117-142 

110 – 200 
 

 Mild steel coated with paint 

 Hammer mill 1,000 - 2,000 kg/hr  10 (for electric motor) 
 8 (for diesel engine) 

L = 122-206  
W = 91-142  
 H = 152-246 

200 - 400  Mild steel coated with paint, or  
 Stainless steel and mild steel 

coated with paint. 
Kokonte Cracker 500 kg/hr 

 
 10 (for electric motor) 
 8 (for diesel engine) 

L = 91-94 
W = 46-53 
H = 137-142 

95 – 105 
 

 Mild steel coated with paint 

C
a

s
s

a
v
a

  
c

h
ip

p
e

r 
 

 IITA type Manual 
Chipper 

150 - 250 kg/hr Manual L = 53  
W = 51 
H = 58 

16.5  Mild steel frame 
 Stainless steel chipping disc 

IITA type Power 
Chipper 

500 kg/hr  3-4 (for petrol engine) 
 2-3 (for electric motor) 

L = 81-84 
W = 66-68 
H = 72-77 

82 – 85 
 

 Mild steel frame 
 Stainless steel chipping disc 
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 Cassava Equipment Capacity Power (HP) Dimension (cm) Weight (kg) Material used 

B
a
g

g
in

g
 

s
ta

n
d

 

 IITA type Bagging 
Stand 

154,000 – 167,000 
(cm3) 

Manual L = 61-64 
W = 61-64 
H = 79-81 

8 – 8.5 
 

 Mild steel coated with paint 
 

R
o

a
s
ti

n
g

 
p

a
n

 

Gari Roasting Pan 
(Open pan type) 

20 kg/batch Manual L = 100-142 
W = 74-100 
H = 13 

33 – 35  Aluminium 

S
if

te
r 

Cassava Dough Sifter 500 kg/hr Manual L = 153 
W = 90 
H = 135 

150  Stainless,  
 Plastic mesh, and  
 Mild steel 

Cassava Flour Sifter 1,000 kg/hr 2 (for electric motor) 
 

L = 130 
W = 60 
H = 165 

87  Stainless,  
 Plastic mesh, and  
 Mild steel 

Gari Sifter 1,000 kg/hr 5.5 (for electric motor) L = 165 
W = 92 
H = 125 

102  Wood,  
 Nylon mesh, and  
 Mild steel 

IITA type Cassava 
Dough/Gari Sifter 

250 kg/hr Manual L = 120-122 
W = 60-63 
H = 81-90 

20 - 30  Wood 

F
e
rm

e
n

ta
ti

o
n

 
ra

c
k
 

IITA type Fermentation 
Rack  

500 kg/batch Manual L = 183-193 
W = 84-91 
H = 81-86 

33 – 50 
 

 Wood 

D
ry

e
r Cassava Chip Dryer  

(Gas fuelled batch 
type) 

1,500 kg/batch 10 (for electric  
motor of blower) 
 

L = 312 
W = 221 
H = 127 

270  Mild steel 
 Aluminium  

Source: Field survey, 2008 
L = Length, W = Width, H = Height
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Table 2. Hydrogen cyanide content of raw 
cassava, cassava dough and pressed 

cassava cake 
 

Type of sample Mean value  

(mg HCN/Kg) 

Raw cassava (Bankye 
hemaa) 

28.42±1.61 

Dough from Self feed type 
grater 

22.37±5.49 

Dough from Conventional 
type grater 

20.92±0.76 

Dough from Disc type 
grater 

22.03±2.60 

Cake from Self feed type 
grater 

19.14±3.19 

Cake from Conventional 
type grater 

17.08±0.71 

Cake from Disc type grater 17.72±0.53 
Result represents mean value of two samples of each 
cassava product taken in mg/Kg wet weight equivalent  

of HCN 

 
The effect of these commonly manufactured and 
used cassava graters (the conventional type, the 
disc type, and the self-feed type) on hydrogen 
cyanide content in processed cassava (cassava 
dough and pressed cake) showed some 
reduction from a mean value of 28.42 mg/Kg in 
raw cassava to minimum of 20.92 mg/Kg in 
cassava dough and 17.08 mg/Kg in pressed 
cassava cake. These findings support the 
statements of Hahn [20] and Yohanna et al. [21] 
though the HCN content was outside the 
acceptable limits of 10 mg HCN equivalent/Kg 
dry weight recommended by FAO in 1988 for 
safe cassava products [26]. 
 
A comparison of the effects of each of the three 
graters on HCN in the cassava dough and 
pressed cake using a nonparametric statistical 
test tool (Kruskal-Wallis H) has shown no 
significant difference as presented in Table 3 for 
the cassava dough and Table 4 for the pressed 
cake. 
 
The Kruskal-Wallis H test results in Table 3 and 
4 show that χ2(2) = 0.000 and the p value           
(= 1.000) is greater than 0.05, with a mean rank 
HCN in cassava dough of 3.50 for the Self-feed 
Grater, 3.50 for the Conventional Grater and 3.50 
for the Disc Grater. Again with respect to the 
pressed cassava cake, χ2(2) = 0.857 and p = 
0.651 (which is also greater than 0.05) with a 
mean rank HCN in pressed cake of 4.00 for the 
Self-feed Grater, 2.50 for the Conventional 
Grater and 4.00 for the Disc Grater. 

Table 3. Kruskal-Wallis H Test for HCN in 
cassava dough 

 

Ranks 

 Grater N Mean rank 

HCN in 
cassava 
dough 

Self 2 3.50 

Conv 2 3.50 

Disc 2 3.50 

Total 6  

 
Test statisticsa,b 

 HCN in cassava dough 
Chi-Square .000 
df 2 
Asymp. Sig. 1.000 

a. Kruskal Wallis Test 
b. Grouping Variable: Grater 

 
Table 4. Kruskal-Wallis H Test for HCN in 

pressed cake 
 

Ranks 

 Grater N Mean rank 

HCN in 
Pressed 
Cake 

Self 2 4.00 

Conv 2 2.50 

Disc 2 4.00 

Total 6  
 

Test statisticsa,b 

 HCN in pressed Cake 

Chi-Square .857 

df 2 

Asymp. Sig. .651 
a. Kruskal Wallis Test 

b. Grouping Variable: Grater 

 
Inference from this analysis suggest that there is 
no single grater out of the three common types in 
use that is superior over the other with respect to 
the reduction of HCN in the processed cassava 
into dough and pressed cake. 
 
The disadvantage of some of these 
manufactured graters is the inability to remove all 
particles of cassava material in the grating 
chamber especially on the grating drum as a 
result of corners that are difficult to reach and 
clean. These left over residues of previous 
processing promotes pathogenic microbial 
organism contaminations as mentioned by 
Yohanna et al. [21]. On the other hand, the 
graters have helped eliminate the possible 
hazards of introducing pathogenic thermophiles 
in the process of using hand grating technology 
as the frequency of handling of the cassava with 
bare hands is reduced drastically.  
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4. CONCLUSION 
 
There are wide ranges of appropriate cassava 
processing equipment for processors to choose 
from depending on the scale of operation. 
Capacity of the equipment manufactured 
spanned 20 kg per batch for a gari roasting pan 
to 2,500 kg per hour for a cassava grater. The 
prime movers for the motorised equipment 
ranged from 3 to 4 HP petrol engines, or 8HP 
diesel engines, or 2 to 10 HP electric motors. 
The weight of the equipment ranged from 8 kg 
for a bagging stand to about 400 kg for a 
hammer mill. The minimum floor space covered 
by equipment was 53 cm x 51 cm (0.27 m2) for 
the IITA type manual chipper and the maximum 
was 312 cm x 221 cm (6.90 m2) for the dryer. 
 
The challenges faced by the equipment 
manufacturers made most of them adopt the use 
of inappropriate food safety materials to 
manufacture the cassava processing equipment. 
Most of the users of such equipment were not 
satisfied with the equipment durability, the 
efficiency, the robustness and the post sales 
services provided by the manufacturers. 
Although, the commonly used cassava graters 
manufactured locally helped reduced the 
hydrogen cyanide content in raw cassava when 
processed into the dough and pressed cake, 
none was found to be superior to the other in 
terms of reducing the hydrogen cyanide. 
 

ACKNOWLEDGEMENT 
 
The authors gratefully acknowledge Mr. Hayford 
Ofori and Mr. Paa Toah Akonor who assisted 
with the test of HCN in the cassava. IFAD’s 
contribution to this work with respect to the 
provision of questionnaire used for the survey 
and the payment for part of the cost of the survey 
work. Also the pictures of equipment from SIS 
Engineering Limited, Hormeku Engineering 
Works Limited, Agbemscod Engineering Limited, 
Roland Welding and Machine Shop, GRATIS 
Foundation, Zoranu Welding and Fabrication 
Shop, Christopher Welding Machine Shop, 
CSIR-Food Research Institute, Engineering and 
Technical Services Establishment (ENTESEL), 
and Mawuli Engineering Works are duly 
acknowledged.  

 
COMPETING INTERESTS 
 
Authors have declared that no competing 
interests exist. 
 

REFERENCES 
 

1. Bradbury JH, Holloway WD. Chemistry of 
tropical root crops: Significance for 
nutrition and agriculture in pacific. ACIAR 
Monograph. 1988;6. 

2. Graffham AJ, Ababio JT, Dziedzoave N, 
Day G, Andah A, Budu A, Ayernor GS, 
Gallat S, Westby A. Market potential for 
cassava flours and starches in Ghana. J. 
Trop Agric. (Trinidad); 1998. 

3. Leihner D. Agronomy and cropping 
systems. In Hillocks RJ, Thresh JM, Bellotti 
AC (Eds), Cassava biology, production and 
utilization. CABI Publishing, Wallingford, 
UK. 2002;91-113.  

4. Fauquet CM, Tohme J. Global cassava 
partnership for 21st century for genetic 
improvement. In Annual meetings 
abstracts. Danforth Plant Center, ILTAB, St 
Louis (USA). 2008;14.  

5. Onyenwoke CA, Simonyan KJ. Cassava 
post-harvest processing and storage in 
Nigeria: A review. African Journal of 
Agricultural Research. 2014;9(53):3853-
3863.  

6. Odemero AF. Impact of cassava value 
chain intensification intervention on 
Nigerian economy: Evidence from Delta 
State, Nigeria. Türk Tarım ve Doğa 
Bilimleri Dergisi (Turkish Journal of 
Agricultural and Natural Sciences). 
2015;2(1):18-25. 

7. IITA. Post Harvest Technology. Annual 
report. 2010;62-80. 

8. Andrew W. Cassava utilization, storage, 
and small scale processing. Natural 
resource institute, Chatham maritime. UK. 
2002;14:270-290. 

9. Hahn SK. An overview of traditional 
processing and utilization of cassava in 
Africa. 1994;2-8. 

10. McMahon JM, Sayre RT. Cyanogenic 
glycosides: Physiology and regulation of 
synthesis. In Gustine DL, Flores HE (Eds), 
Phytochemicals and Health, Current 
Topics in Plant Physiology, Vol 15. 
American Society of Plant Physiologists, 
Rockville, MD. 1995;112–121. 

11. Nweke FI. Cassava distribution in Africa. 
Study of cassava in Africa. IITA, Ibadan, 
Nigeria, Work Paper. 1994;12.  

12. Ampe F, Brauman A. Origin of enzymes 
involved in detoxification and root softening 
during cassava retting. World Journal of 
Microbiology and Biotechnology. 1995;11: 
178-182. 



 
 
 
 

Ahorbo et al.; JAERI, 9(1): 1-11, 2016; Article no.JAERI.24823 
 
 

 
11 

 

13. Amoa-Awua WKA, Appoh F, Jakobsen M. 
Lactic acid fermentation of cassava into 
agbelima. International Journal of Food 
Microbiology. 1996;31:87-98. 

14. Essers AJA, Van der Grift RM, Voragen 
AGJ. Cyanogen removal from cassava 
roots during sun drying. Food Chemistry. 
1996;55:319-325. 

15. Hidayat A, Zuraida N, Hanarida I. The 
cyanogenic potential of roots and leaves of 
ninety nine cassava cultivars. Indonesian 
Journal of Agricultural Science. 2002;3:25-
32. 

16. Westby A. Cassava utilization, storage and 
small-scale processing. In Hillocks RJ, 
Thresh JM, Bellotti AC, (Eds), Cassava: 
Biology, Production and Utilization. CABI 
Publishing, Wallingford, UK. 2002;281-300.  

17. Nyirenda DB, Chiwona-Karltun L, Chitundu 
M, Haggblade S, Brimer L. Chemical 
safety of cassava products in regions 
adopting cassava production and 
processing - Experience from Southern 
Africa. Food and Chemical Toxicology. 
2011;49:607-612. 

18. Emecheta EO. Review of women in 
agricultural technologies. A Paper at the 
Orientation Training for New Extension 
Agents of Imo Agricultural Development 
Progamme, Owerri; 2004.  

19. Cardoso AP, Mirione E, Ernesto M, 
Massaza F, Cliff J, Haque MR, Bradbury 
JH. Processing of cassava roots to remove 

cyanogens. Journal of Food Composition 
and Analysis. 2005;18:451-460.  

20. Hahn SK. An overview of African traditional 
cassava processing and utilization. 
Outlook on Agriculture. 1989;18(3):110–
118.  

21. Yohanna JK, Umogbai VI. Utilization of 
equipment and biosafety of cassava 
processing in the middle belt of Nigeria. 
Journal of Environmental Issues and 
Agriculture in Developing Countries. 
2011;3(1):123-128.  

22. Nambisan B, Sundaresan S. Effect of 
processing on the cyanoglycoside content 
of cassava. Journal of the Science of Food 
and Agriculture. 1985;36:1197-1203.  

23. Njoku DA. Cassava processing. Owerri: 
Alphabet Publishers, Nigeria; 1997. 

24. Jumah A, Anaglo J, Atendem P. The 
demand for cassava food products in 
Ghana. Cassava-SME Project Report; 
2006. 

25. Dziedzoave NT, Abass AB, Amoa-Awua 
WKA, Sablah M. Quality management 
manual for the production of high quality 
cassava flour. (Adegoke GO, Brimer L, 
eds). International Institute of Tropical 
Agriculture. 2006;68. 

26. Orjiekwe CL, Solola A, Iyen E, Imade S. 
Determination of cyanogenic glucosides in 
cassava products sold in Okada, Edo 
State, Nigeria. African Journal of Food 
Science. 2013;7(12):68-72. 

_______________________________________________________________________________ 
© 2016 Ahorbo et al.; This is an Open Access article distributed under the terms of the Creative Commons Attribution 
License (http://creativecommons.org/licenses/by/4.0), which permits unrestricted use, distribution, and reproduction in any 
medium, provided the original work is properly cited. 

 
 
 

 Peer-review history: 
The peer review history for this paper can be accessed here: 

http://sciencedomain.org/review-history/15631 


