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Abstract: Poor academic performance may be caused by many
factors not excluding exposure to cyanides in cassava products
which may result in mental retardation, poor cognitive function,
memory loss, neurological disorders and visual impairments.
Cyanogenic potentials in garri flour from four Areas in Rivers State,
Nigeria were determined. The cyanogenic potentials of the garri
samples determined ranged from 14.51 to 21.00 ppm and were
above the FAO/WHO recommended safe level of 10 ppm.
Communities in Area 4 produced garri flour with high cyanogenic
potential of 21.00 ppm while those in Area 3 produced garri flour
with low cyanogenic potential of 14.51 ppm. The results revealed the
risk of developing problems like depression, poor cognitive function
and congenital malformations due to cyanide poisoning that may
possibly lead to poor academic performance among students in all
the sampled Areas with Area 4 having higher possibilities compared
to other Areas. And so, it was recommended that the Ministry of
Health and the Ministry of Education should collaborate to sensitize
and educate the parents and students/pupils on the health disorders
associated with cyanide. Also, parents should prevent children
below 16years from excessive intake of garri to minimize the risks
of cyanide poisoning on their memory, cognitive function and
attention which may lead to poor academic performance.

Keywords: Cyanogenic glycosides, Manihot esculenta crantz,
toxicity, poor academic performance, disorders.

1.0 Introduction
Cassava (Manihot esculenta crantz) is an essential food crop
mostly consumed by people in the tropical regions of Africa (30)
and it is the most widely cultivated specie of the genus manihot
(2). There are two types of cassava: Sweet cassava (Manihot
esculenta) and Bitter cassava (Manihot utilisssima). The bitter

cassava has high level of cyanogenic glycosides than the sweet

cassava (1, 17). Cyanogenic glycosides are natural toxicants in
foods (mostly in cassava roots and leaves) that produce

hydrocyanic acid (hydrogen cyanide) on hydrolysis (11, 12).

Two common cyanogenic glycosides present in cassava are
linamarin and lotaustralin (12). Linamarin is found in high
concentration than lotaustralin (18, 12). Linamarin produces
glucose and acetone cyanohydrin on hydrolysis by the action of
the enzyme linamarase, and the acetone cyanohydrin further
undergoes alkaline or acidic degradation to form the toxic
hydrogen cyanide (4, 11, 12, 24, 30).

It was reported that garri flour is the most widely consumed
cassava product (7). There are two forms of garri flour
produced in Nigeria: white and yellow garri  flour. The yellow
garri flour is formed when palm oil is added to the graded pulp
before or after dewatering and fermentation process and then

fried (25).

In Rivers State, South-south Nigeria, cassava root is mostly
consumed in different forms such as garri flour (eba), akpu
(loiloi), tapioca and cassava porridge (22). Garri flour is mostly
consumed as eba (baked with hot water) with soup, or eaten as

snacks (either mixed with palm oil or soaked in water)

WWW.SCirj.org
© 2019, Scientific Research Journal
http://dx.doi.org/10.31364/SCIRJ/v7.i1.2019.P0119605



http://www.scirj.org/
http://dx.doi.org/10.31364/SCIRJ/v7.i1.2019.P0119605
mailto:owowisdom70@hotmail.com
mailto:Gogojames76@gmail.com
http://dx.doi.org/10.31364/SCIRJ/v7.i1.2019.P0119605

Scientific Research Journal (SCIRJ), Volume VII, Issue I, January 2019

ISSN 2201-2796

sweetened with sugar and milk or salt and also consumed in
combination with dried fish, coconut, kernel nuts, groundnuts or
cooked beans (25, 33). This practice is common among students

in various institutions in Nigeria.

The cyanogenic potential of the garri flour samples is the sum of
the concentration of hydrogen cyanide, HCN equivalent of
linamarin, acetone cyanohydrin and cyanide ion present in the
garri flour to be analysed (11, 19).

The WHO recommended safe level of cyanogenic potential (total
cyanogens) in garri flour (Cassava flour) is 10 ppm (13, 29).
Previous researches on garri flour found in local markets and
communities in Nigeria have shown that there is high
concentration of cyanogens above the WHO acceptable safe
level of 10 ppm for garri flour (10,22, 25, 29).

There are various health disorders associated with both acute and
chronic cyanide toxicity leading to cyanide poisoning (8, 22) due
to poor processing of cassava products. Cyanide accumulation in
the body system causes the inhibition of cytochrome c oxidase
and hence prevents the proper utilization of oxygen leading to a
condition known as cytotoxic anoxia (9). Acute cyanide toxicity
has been found to cause increased breathing rate, restlessness,
salivation, nerve lesions, nausea, anxiety, central nervous system
(CNS) depression, hypotension, tropical ataxic neuropathy,
respiratory failure, tremors, convulsions, mental confusions and
death (21, 32).

On the other hand, chronic cyanide toxicity leads to malnutrition,
diabetes, congenital malformations, neurological disorders and
myopathy (14). Tropical ataxic neuropathy, a common disorder
due to cyanide poisoning, leads to several problems like loss of
hand sensations, jerking, visual impairments, deafness and

weakness (5, 6).

Education is an important tool for any development in every
growing country of the world, and Nigeria is not an exception.
Globally, poor academic performance of students is one of the
major problems the families, society and government and other

stakeholders in education do not like to experience.
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Academic performance may be referred to as the outcome or
product of the extent to which students, learners or teachers have
achieved their academic aims and is usually measured by
examinations, continuous assessment and skills (34). Many
health or psychological disorders may contribute to poor
academic performance among students and some of the disorders
are anxiety, loss of memory, congenital malformation of the

brain, depression, visual impairment and so on (15, 23).

The effect of cyanides on motor activity was also observed
during acute cyanide toxicity phase and was more pronounced in
the CNS (20).

According to (7) depression leads to impairment of cognitive
functioning and hinders academic performance. Depression
affects and impairs memory capacity among adolescents who are
mostly students (27). Depression also upset concentration and
attention during learning and hence may possibly affect

academic performance (3).

Cyanides have been demonstrated to stimulate and cause
depression on the central nervous system (26), leading to poor or
lower academic performance in young people (23). Hence the
purpose of this study was to determine the concentration of
cyanide in garri flour as well as discussing the implication of the
level of cyanide with respect to pupils’/students’ learning and

academic performance.
1.1 Research Questions (RQ)

RQ 1: What is the mean concentration of cyanide in garri flour
produced in each of the four areas (Emohua, Obio/Akpor, Etche,

and Ogoni) under study?

RQ 2: Are the mean concentration of cyanide in garri flour

produced in each of these areas falls  within FAO/WHO

permissible or safe limits?
2.0 Materials and Methods

2.1 Sampling and Sampling Area
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Rivers State was divided into 4 areas namely Emohua area (Area
1), Obio/Akpor area (Area 2), Etche area (Area 3) and Ogoni
area (Area 4) to ensure that adequately representative sampling
was carried out. Initial survey was carried out to detect the three
major communities producing garri flour in each area. In each
area, garri flour samples were collected at random from 3 garri
flour producing communities in Rivers State and mixed together

to obtain Area representative sample and analysed properly.

Table 1: Sampling Areas

Area Area name Selected Local markets

Ndele, Emohua and
Elele

1 Emohua

. Rumuolumeni, Choba
2 Obio/Akpor
and Rukpoku

Ulakwo, Okehi and

Igbodo

3 Etche

4 Ogoni Kaa, Nonwa and k-Dere

2.2 Determination of Cyanogenic Potentials

Evaluation of cyanogenic potential was carried out using the
principle of semi-qualitative elution of the picric acid paper and
spectrophotometric analysis as described by Ikediobi, Onyika &
Eluwah and Edwards & Williams (7, 31). The Bausch and
Lombe 20 Spectronic spectrophotometer was used to measure
the absorbance of the HCN reacted picrated paper against blank
at 515 nm. The absorbance was multiplied by 396 to obtain the

total cyanogen content (cyanogenic potential) in ppm.
2.3 Statistical analysis

The statistical analysis of data was done using Standard
Statistical Package SPSS 21.0. Mean and Standard Error of
Mean (SEM) were used for analysis of data. Each result is a
mean of triplicate analysis and compared to the WHO
recommended safe level of cyanogenic potential (10 ppm) for

garri flour.

3.0 Results and Discussion
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The mean values for the cyanide potential of the test samples

from the four areas is presented in Table 2.

From the results in Table 2 and fig. 1, the mean cyanide potential
of garri flour produced in all the four areas were much above the
WHO recommended safe level for garri flour (10 ppm or 10 mg
HCN equivalent/Kg dry weight). And so, substantiates results of
previous studies by (10, 22, 25). The high cyanide potential in
garri flour in these Areas indicates that consumers of garri in
these communities are more likely to experience cyanide
poisoning. However, the garri  flour produced in Area 4 had the
highest cyanogenic potential (21.00 ppm) while that of Area 3
had the lowest cyanogenic potential (14.51ppm). This implies
that the communities in area 3 produced garri flour with reduced
risk of cyanide poisoning than other Areas. Local consumers and
students in this area will be prone to lower risk of cyanide due to
moderate practices employed in the processing of garri flour and
other cassava products. Whereas, consumers including students
in the communities in Area 4 are most likely to be exposed to
high risk of cyanide poisoning due to high cyanide content of

garrri flour produced in this area.

Cyanides have been reported to have the ability to block
mitochondrial oxidative phosphorylation and can also interfere
with enzyme and specific organ activities (25). Cyanide inhibits
cytochrome ¢ oxidase and hence prevents the proper utilization

of oxygen leading to a condition known as cytotoxic anoxia (9).

These inhibitory roles of cyanide may result in various disorders
such as hepatic encephalopathy, CNS depression and chronic
hypoxia (16) which are involved in loss of attention, poor

cognitive function and loss of memory.

Higher levels of anxiety and depression are two psychological
problems that have been linked to reduce academic performance
in young people (23). Depression has a high occurrence and

relationship with both memory and poor academic performance.

It is however possible that cognition deficits may be associated
with high level of cyanides in garri flour and other cassava

products consumed leading to poor academic performance.
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Table 2. Cyanogenic potential of garri flour sample produced

in local markets in Rivers State.

Area | Mean = SEM Minimum | Maximum
1 15.58 +1.93 8.23 23.50
2 18.24 £ 1.33 14.80 24.50
3 1451 £ 0.74 12.50 18.00
4 21.00+0.78 14.80 25.00

The values are presented as mean + standard error of mean of

three replicate analysis
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Fig.1: Areas of cyanogenic potential (ppm)

The observed higher cyanogenic potential in area 4 (See figure
1) compared to other areas revealed that poor garri flour
processing techniques were employed (22) and this may induce
some effects on the academic performance of students due to
loss of attention, depression, anxiety, poor cognitive function and

loss of memory (23).

4.0 Conclusion
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This study reveals the cyanogenic potential levels for garri flour
produced in some areas in Rivers State and its effects on

academic performance of students.

The cyanogenic potential levels for garri flour produced in the
four areas studied ranged from 14.51 to 21.00 ppm which is
relatively above the acceptable limit of 10 ppm and may induce
some effects of toxicity on humans. Some of the effects are
tropical ataxic neuropathy, goitre, mental problems, cretinism,
encephalopathy, brain and optic nerve degeneration and cardiac
problems (5,12, 14).

Among the areas studied, Area 4 has the highest cyanogenic
potential of 21.00 ppm while Area 3 has the lowest cyanogenic
potential of 14.51ppm. The relatively low cyanogenic value in
garri flour in Area 3 indicates that garri flour in this Area 3 is
possibly produced based on the traditional methods of peeling
and grating, dewatering and fermentation for 3 days to reduce
the concentration of cyanides in garri flour to less toxic level that
may be considered safe for consumption (19).The reason for the
variation in the cyanogenic potentials of garri flour produced in
these areas may be due to differences in processing and storage
techniques employed in these areas. Another reason may be due
to the exposure of the garri flour to some pollutants containing

cyanide.
5.0 Educational implications

The effects of cyanide on cognitive function, memory, learning
and hence academic performance have been documented in
literature. Findings from this study have shown that the
concentration of cyanide in garri flour is higher than the FAO/
WHO recommended level for cyanide in food and therefore
implied that consumption of garri flour is one of the many
sources in which cyanide gets into humans body to create health
and mental or cognitive disorders such as hepatic
encephalopathy, CNS depression and chronic hypoxia, inhibition
or retardation of cognitive functions which can translate into loss

of memory, poor learning and poor academic achievement.

6.0 Recommendations
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As a result of the effect of cyanide on the central nervous system

and mental health, we therefore call on the Ministry of Health and

the Ministry of Education to sensitize and educate the public  6)
especially parents and students/pupils on the health disorders
associated with cyanide. Again, parents should prevent their
children who are below 16years from excessive intake of garri to  7)
minimise the risks of cyanide poisoning on their memory,
cognitive function and attention which may lead to poor academic
performance.
8)
More so, government agencies such as National Agency for Food
and Drug Administration Control (NAFDAC) and Agricultural
Development Programme (ADP) should organise lectures, 9
symposia or seminars to educate local cassava processors, parents
and retailers on the methods of processing and storing cassava
products. 10)
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