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Abstract 

The study investigated the effects of frying time on the cyanide content of garri, a cassava meal commonly consumed in many 
parts of the world especially, Africa. Tubers of cassava were obtained from Umuna Okigwe, peeled and ground. The pulp 

was packed into a cotton bag, dewatered and allowed to ferment under pressure using locally fabricated mechanical press. 

A calculated quantity (80 g) of the semi-dried pulp, was placed in a metallic basin and placed on a fireplace and fried. 15 g 
each of the roasting sample were removed after 10-, 20-, 30- and 35-minutes frying intervals and subjected to alkaline 

titration method to determine their cyanide content. Results showed that at 10mins, 20 mins, 30 mins and 35 minutes of frying 

reduced the cyanide content to 19.44, 10.8, 10.8 and 9.72mg/kg respectively. It is therefore strongly recommended that the 
frying time of garri be maximized to effectively reduce the cyanide contents of the product. 
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I.           INTRODUCTION 

Over Cassava is a very cheap source of carbohydrate in the diet 

of the teeming populations of some third world countries 

especially Africa, where it is largely grown and consumed as a 

staple food (Fiksel et al.,1981). However, the nutritional 

importance of cassava and its by-products is constrained by a 

number of factors. According to Iyayi et al., (1997), the 

utilization of most of the agro-industrial by-products is plagued 

by their high level of structurally non-starch polysaccharides 

(NSP). These NSP include cellulose hemicelluloses, pectin and 

lignin. Cassava by-products are also reputedly high in 

antinutrients like hydrogen cyanide (HCN), polyphenols 

(tannins), and phytate but low in protein. The fallout of these 

constraints on the animals that consume them includes low 

digestibility, poor feed intake and reduced animal performance 

(Alawa and Amadi, 1990). Cassava is rich in carbohydrate, but 

contains various degrees of cyanide, depending on the variety. 

Acute and chronic toxicity associated with cassava 

consumption occurs as a result of its cyanide content (Obioha, 

1982). Hydrogen cyanide is a colourless liquid with an odour 

characteristic of bitter almonds and a vapour pressure of 107.6 

KPa at 27.70C. It is completely miscible in water (Honig et 

al.,1983). 

Cassava, is characterized as bitter or sweet depending on the 

level of the cyanide content. The quantity of cyanide in peeled 

tubers may vary from 6 to 25mgHCN/Kg fish weight, with a 

reported maximum of 434mgHCN/Kg. (Matthews et al.,2000). 

Hydrocyanide acid (HCN) is easily liberated from cassava 

cyanide glycosides by the enzyme linamerase, in which case 

plant cells are physically disrupted. However, the ingestion of 

high concentrations of cyanogenic glycosides from fresh 

cassava roots and leaves has been reported to be lethal in 

numerous animals (Holland, 2011). 

Acute toxicity results from ingestion of a lethal dose and death 

is caused by the inhibition of cytochrome oxidase of the 

respiratory chain by cyanide. Investigation in goat’s ingestion 

of cassava leaves and also non-ruminants, like pigs when fed 

with uncooked tubers show that the chronic cyanide toxicity 

affects both the growth and reproduction phase of development 

of these animals (Obioha, 1982). According to Campbell-

Plat,(1994), fermentation, among other benefits, helps to 

detoxify food/feed antinutrients and may be achieved using two 

techniques in cassava: the liquid substrate and solid substrate 

fermentation techniques. 

Generally, cyanide is classified as an irreversible enzyme 

inhibitor and therefore considered toxic. It may occur in the 

form of (1). free cyanide (HCN or CN-), which mostly exists in 

cassava and other root crops; (2). total cyanide which measures 

all the cyanides including the iron cyanide complexes and 

(3).cyanide amenable to chlorination, which measures simple 

metal cyanide and complex cyanide with the exception of iron 

cyanide (ATSDR, 1988). Within the aquatic ecosystem, initial 

dose and water temperature both modify the biocidal properties 

of HCN to freshwater teleosts. At slowly lethal concentration 

(i.e., <10ug HCN/N), cyanide was more toxic at lower 

temperature. At high rapidly lethal HCN concentrations, 

cyanide was more toxic at elevated temperature. By contrast, 

aquatic invertebrates were most sensitive to HCN at elevated 

water temperature regardless of dose (Bengtsson and Triet, 

1994). 

Cyanide in cassava root can be eliminated or reduced through 

some concerted efforts, including: sun-drying, oven drying, 

treatment with chemicals, steeping/retting or soaking in water, 

cooking and wetting/moisturing (Badbury,2004). All these 

efforts are with varied levels of success, cost effectiveness and 

adaptability to local technologies. Fermentation either naturally 

or with selected microbial inoculums has also been extensively 

used to enhance the nutrient potentials of cassava and its by-

products both for human and livestock consumption. 

Fermentation, boiling and ensiling are efficient techniques for 

removing the constraint from cassava (Iyayi et al.,1997).   

This study was therefore designed to ascertain the effect of 

frying time on the concentration of cyanide on garri. It sought 
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to determine the safety of consumers of garri thereby 

contributing to efforts at achieving food safety. 

II. MATERIALS AND METHODS 

Sample Collection  

The alkaline titration method as described by FAO and WHO, 

(1999) was adopted in the analysis. 15g of each sample was 

mixed with 200ml of distilled water in a distillation flask and 

allowed to stand for 24 hours for autolysis before distillation. 

150ml of the distillate was collected in 0.0125M NaOH solution 

(0.5g in 20ml H2O) and diluted to 250ml with distilled water in 

a volumetric flask. Titration was done with 100ml aliquot, 

added to 8ml of 6M NaOH and 2ml, 5% KI solution against 

0.02M AgNO3. The end point was faint but permanent 

turbidity, which is recognizable against a black background, 

was observed. The Mg equivalent of HCN was calculated using 

the formula: 

1ml 0.02m AgNO3 = 1.8mg of HCN/100ml  .................................... 1 

HCN content= Average titre value x 1.8mg of HCN/100ml ………. 2 

Ag+   + CN ---→AgCN ……………………………………………… 3 

 

III. RESULTS AND DISCUSSION 

Table 1 shows the concentration of cyanide in fried garri for 

frying time duration (minutes) at fried for 10 minutes, 19.44 

mg/kg of cyanide was obtained while 35 minutes frying 

duration, the concentration of cyanide reduced to 9.7 mg/kg . 

 

Table 1. Cyanide Content of Garri Obtained After 

Different Frying Times 

 

 

 

 

 

 

 

 

IV. DISCUSSION 

The study sought to find out the effect of frying time on the 

cyanide content of garri. The cyanide content in the sample 

fried for 10 minutes was 19.44mg/Kgwhile 35 minutes fried 

garri contained 9.72mg/Kg.  The cyanide content therefore 

decreased as frying time increased. This finding is in agreement 

with the report of Bradburg, (2004), that such actions like 

sundrying and other heat treatment activities reduce the 

concentrations of cyanide in food materials. The findings are 

also supported by the publications of FAO/WHO(1999), that 

among such treatments like fermentation, heat applications 

reduces the concentration of cyanides in foods containing them.  

It has been documented those cyanides are major causes of 

visible manifestations like goiter, cretinism, tropical ataxic 

neuropathy and konzo, all showing different symptoms 

(Bradbury, 2006). Since cyanides are highly toxic, every effort 

to reduce it to the barest minimum would increase the 

acceptance of cassava products both as staple food and 

industrial raw material.  

 

V. CONCLUSION 

Cyanide is highly toxic and therefore its presence in cassava has 

greatly and negatively affected the acceptance and utilization of 

cassava products as foods. However, this study has shown that 

prolonged frying reduces the cyanide content of the cassava 

food product- garri. It is therefore suggested that cassava 

products should be properly cooked before consumption to 

avoid any deleterious effects on the health of the consumers.  
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