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Abstract: 

 The work on the effects of processing method on the cyanide content of fufu was carried out using standard chemical 

procedures. The processing methods include: wet cooking and pounding, and the dry-stirred methods. The cyanide content 
of samples from both processing methods was determined using the alkaline titration method. The results obtained showed 

that the cyanide content of the wet cooked and pounded fufu was 20.52 mg/kg while that of the dry cooked and stirred sample 

was 18.36 mg/kg.  The raw uncooked cassava paste had a cyanide level of 42.12 mg/kg while the standard WHO permissible 
limit for cyanide in cassava is 10 mg/kg. Processing reduces appreciably the cyanide level in cassava but the present study 

shows that the dry cooking with stirring is more effective than the wet cooking and pounding process in the reduction of 
cyanide in fufu. Thorough processing of cassava meal is emphasized to remove much of the toxic cyanide content for the 

safety of consumers. 
 

Keywords: Cyanide, Fufu, Alkaline titration, Toxic, Wet cooking, Dry cooking. 

 

I.           INTRODUCTION 

Cassava (Manihot esculenta Cranz) is an extensively cultivated 

tuber crop and a staple food for millions of people in the tropical 

region of Africa, Latin America and Asia (Mcmahon et 

al.,1995). While the starchy tuberous roots are the main food 

source, the young leaves, which are high in protein, are also 

consumed particularly in parts of Africa. Despite all the 

usefulness of cassava, its use as a food source is limited by 

itsperish ability, its low protein content and its potential toxicity 

(Bradburg, 2006). 

 Cassava contains naturally occurring but potentially toxic 

compounds called cyanogenic glycoside, which release 

hydrogen cyanide (HCN) as a result of enzymatic hydrolysis 

following maceration of the plant tissue (Aarlbersberg and 

Limalev, 1991). 

Cassava contains two cyanogenic glucosides, linamarin and a 

small amount of lotaustralin, which are catalytically hydrolyzed 

to toxic hydrogen cyanide (HCN) when the plant tissue is 

crushed (Jorgense et al., 2005). 

The consumption of cassava and its derived products which 

contain large amounts of HCN may be responsible for such 

visible manifestations as goiter and cretinism, tropical ataxic 

neuropathy and konzo (Bradburg, 2006). Despite the 

presenceof these naturally occurring toxins, millions of people 

all over the world have been safely consuming cassava for 

hundreds of years. The on-going challenge is to ensure that the 

presence of these cyanogenic glycosides is minimized through 

proper understanding and possible control of factors that affect 

cyanogenic glycoside content of cassava (Raji et al., 1994). 

When cassava products are used as a primary staple food, 

careful processing to remove or reduce toxic constituents is 

required to avoid chronic cyanide intoxication. Incomplete 

processing may result in highcyanide exposure giving rise to 

severe diseases when consumed for prolonged period especially 

in populations with poor nutritional status (Poulton, 1988). 

Efficient cassava processing can reduce the cyanogenic content 

of roots of even the most potentially toxic varieties to safe 

levels. Fermentation of cassava pulp helps to detoxify 

hydroxylamine acid as well as impart flavor (Macmahon et al., 

1995). Methods which use grating and crushing are very 

effective in removing cyanide because of the intimate contact 

in the finely divided wet parenchyma between linamarin and 

the hydrolyzing enzyme linamerase, which promotes rapid 

breakdown of linamarin with wetting, fermentation and drying 

reducing cyanide content up to 99%. Storage of cassava roots 

at ambient temperatures of up to four days can result in cyanide 

loss of up to 7% (Idowu and Akindele, 1994). 

 Standard Organization of Nigeria has reported that some doses 

of cyanide fed as part of diet may be tolerated; assuming 500g 

of fufu containing HCN Level of 20mg/kg is ingested daily by 

an adult or a child weighing from 10kg and above, toxicity will 

not occur . No matter how fufu is being processed, there will 

always be traces of cyanide in it (Tomlins et al. 2007) 

 

All cassava cultivars contain cyanogenic glucosides, however a 

wide variation in the concentration of cyanogens exist among 

different cultivars. A study in Fiji on 17 different cassava 

cultivars grown in the same environment showed that the 

different cultivars had cyanide levels of 14-121 mm/kg 

(Aarlbersberg and Limalevu, 1991; Wheatley et al., 1993). 

The work seeks to assess the effectiveness of the two local 

processing methods in the reduction of cyanide in fufu- a local 

food product from cassava. 
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II. METHODS  

Mature cassava roots were harvested from a farm at Abajah, 

Nwangele in Imo state Nigeria, peeled manually, washed and 

then submerged in a bucket of water for fermentation to take 

place. After three days of fermentation, the softened cassava 

was pressed together to produce a paste, sieved and the filtrate 

packed into a cotton bag. The bag was kept on a wooden 

platform and a stone was placed over it to drain off some water. 

After draining off the water, 200 g of the solid was softened 

again by the addition of 100ml of water.. 

Stirred Fufu Production  

One hundred grams (100 g) of the softened fermented cassava 

paste was placed on shallow a pot and stirred continuously with 

occasional addition of drops of water to control burning for 30 

minutes. The pot was brought down and the semi solid fufu was 

scooped out of the pot and analyzed for its cyanide content. 

Pounded Fufu Production  

Pounded Fufu Production: One hundred grams (100 g), of the 

drained cassava paste was softened in 100ml of water and 

moulded into soft balls. The balls were placed in boiling water 

and allowed to boil for 20 minutes. It was taken off the pot using 

a wooden fork into a wooden mortar and pounded for 10 

minutes. The soft pounded fufu was formed into balls again and 

placed back into the same pot, and boiled for 15 minutes, then 

brought down and pounded again for 10 minutes and then 

analyzed for its cyanide content. 

Determination of Cyanide Content of the Prepared 

Fufu 
The Hydrogen cyanide assessment of the cassava meals were 

analyzed adopting methods described by AOAC (1995). 15g of 

the sample was mixed with 200ml of distilled water in a 

distillation flask and allowed to stand for four hours for 

autolysis to be complete before distillation. 150 ml of the 

distillate was collected in 0.0125M NaOH solution (0.5 g in 20 

ml, H2O) and diluted to 250ml with distilled water in a 

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

to 8ml of 6M NH4OH and 2ml, 5% KI solution against 0.02M 

AgNO3. The end point was faint but permanent turbidity, which 

is recognizable against black background, was observed. The 

mg equivalent of HCN was calculated as given below: 

 

1ml 0.02M AgNO3 = 1.08mg of HCN/100ml. 

 

HCN content = Average titre value x  1.08 mg of HCN/100ml. 

 

III. RESULTS 

Table 1. Cyanide content of the fufu samples. 

 

 

 

 

 

 

 

 

 

IV. DISCUSSION 

Results from this study have shown that local processing 

reduces the cyanide level in cassava products. However, the 

different processing methods vary in their efficiency to reduce 

this chemical. The study also suggests that the reduction 

obtained falls below the WHO permissible level of 10mg/kg.    

Research works have shown that a long-term consumption of 

cassava products containing low levels of HCN causes goiter 

and neuropathy and 50mg of cyanide per 50kg body weight 

could be lethal to man. This implies that an average person of 

70kg body weight will have to consume between 53 to 1944kg 

fufu before the lethal effects of cyanide poisoning will occur 

(Macmahon et al. 1995). In Nigeria of present, there is a 

decreasing standard of nutrition due to inadequate intake of 

protein, which normally provides sulphur for the detoxification 

of cyanide in human body (Splittstoesser et al., 1992). 

Various workers have reported an alternative to traditional 

cassava root fermentation process, such as boiling, chipping, 

steeping, sun drying and milling to give flour with less than 

50mg HCN/kg (Raji et al., 2007). To date, there is no consensus 

on the permissible level of cyanide in cassava product and there 

is no method that removes 100% HCN in cassava product but 

based on report, storage of product such as garri for four months 

reduced residual HCN by 98% and storage up to 2 years 

practically eliminates residual HCN completely (Reilly et al., 

2004). 

. In the present study, stirred cooking reduced the cyanide level 

of the cassava paste from 42.12mg/kg to 18.36mg/kg as against 

42.12mg/kg to 20.52mg/kg for pounded cassava. This finding 

is in agreement with the results of other workers like Bradbury, 

(2006) and Aalbersberg and Limalevu, (1991). Both studies 

affirmed that simple heat treatment reduces the cyanide content 

of various cultivars of cassava. The present study however was 

able to achieve lower values probably due to the period of heat 

exposure or due to the local cultivar used for the study.  

 

V. CONCLUSION 

The study has stressed the importance of thorough cooking of 

fufu in the desire to reduce to the barest minimum, exposure of 

consumers to cyanide toxicity. It has shown that the two 

cooking methods adopted in the processing of fufu paste 

reduced significantly its concentration of cyanide. However, 

some local processing methods as shown in this study have 

proved to be more effective than others. For instance, cooking 

and stirring of cassava paste gave a better performance than the 

cooking and pounding method. It is therefore recommended 

that thorough and continuous cooking with stirring be adopted 

in the quest to obtaining fufu with minimum cyanide content.  
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