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Cyanide occurs in many plants mainly in the form of 
cyanogenetic glycosides (Montgomery 1969). The leth- 
al dose of HCN for man is in the order 0.5-3.5 mg/kg 
body weight (Wogan 1976). Diseases such as tropical 
ataxic neuropathy and goitre have been associated with 
cyanide intakes ~suntokun 1968; Osuntokun 1969). 

Cassava (Manihot) and gari fleur obtained from cassa- 
va mash by-- e~-œ and roasting, are major sour- 
ces of energy for millions of people ai1 over the 
world. Unfortunately, they contain toxic cyanides 
which are partly removed by processing. However,since 
the processing methods are highly unstandardized and 
have not yet been optimized to guarantee sale levels 
of cyanide in these foods at ai1 times, regular analy- 
ses for cyanide levels are imperative. Although it is 
recognized that many factors influence the cyanide 
contents of cassava - based foods, it appears that 
there are no literature reports on the effects, if an~ 
of water activity (a w) on the cyanide contents of cas- 
sava mash and gari flour. Water activity is increas- 
ingly being recognized as a central factor affecting 
food composition, stability, safety and nutritive app- 
eal. It is a measure of moisture availability for 
chemical reactions, microbial growth and activity 
(Troller and Christian 1978). 

The present studies have therefore been directed at 
analyzing gar�8 flour and the sweet and bitter varieti- 
es of cassava mash for cyanide levels. The influence 
of a w on the cyanide, contents of the varieties of cas- 
sava mash durmng a 12-wk storage, has also been inves- 
tigated. 

MATERIALS AND METHODS 

The sweet and bitter varieties of cassava roots used 
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in the studies were obtained from a local farm in Agb ~ 
or-Obi, Nigeria while the lots of gari flour were pur- 
chased at five different markets, disignated A, B, C, 
D, E, in ~enin City, Nigeria. 

The cassava roots were subsequently peeled, washed w�8187 
th tap water, drained and grated. The grated cassava 
roots were designated cassava mash. Six hundred g tr- 
iplicate samples, each, of the cassava mash and gari 
flour, were weighed into plastic plates and equilibra- 
ted to a w 0.33, 0.94 and 0.97, respectively, in desic- 
cators (Rockland 1960), and stored for 12 wks. 

The samples were analyzed for cyanide contents before 
and after storage, on a weekly hasis (Oyenuga and ~~a- 
zigo 1957). 

RESULTS AND DISCUSSION 

The cyanide contents of gari flour obtained from 5 di- 
fferent markets in Benin City are shovm in Table i. 

Table i. Cyanide contents ~g/g, dry w t. basis, of ga- 
ri flour obtained from 5 different markets 
in Benin City, Nigeria. 

Source CN- content (means + SE 5 readings) 

Market A 14.24+1.03 

Market B 18.79+1.24 

Market C 10.63+2.11 

Market D 22.08+1.94 

Market E 15.55+1.69 

Considerable variations in the cyanide content of the 
gar�8 samples can be observed. The original glycoside 
content, maturity and agronomic practices assoc�8 
with the cultivation of the cassava roots could have 
influenced the cyanide values. The processing methods 
may also be important. Especially among the traditio- 
nal processors in N�8 there are clearly no stand- 
ardized methods of production. Possibly, th�8 leads 
to differences in the cyanide contents of the finished 
gari products. The levels of cyanide in the gari flo- 
ur samples, as presented in Table i, appear not to be 
unsafe (Wogan 1976). However, the possible tox• eff- 
ects of long term intakes of even small amounts of cy- 
anide need to be considered. This possihility, in co- 
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njunction with doubts surrounding the efficacy of the 
unstandardized methods in detoxifying the cassava mash 
to sale levels ai1 the time, call for cont�8 anal- 
yses for cyanide in gari flour. 

Decreases in the cyanide content of the cassava mash 
during the !2-wk storage under various a w can be obse~ 
rved in Table 2. The storage decreases which were st- 
atistically significant (Bhattacharyya and Johnson 1972) 
(P = 0.01) indicate that detoxification, via fermenta- 
tion, occured during storage. In the fermentation pro- 
cess, starch is broken down and organic acids, such as 
formic and lactic acids are formed at the same time. 
Addit�8 glycosides are hydrolyzed under the act- 
ion of acid-catalyzed glycosidase (Umeh 1977) and this 
represents the detoxification proper. 

The results presented in Table 2 also indicate that the 
a w of 0.97 and 0.94, respectively, were more effective 
in lowering the cyanide content of the cassava mash 
than the a w of 0.33. Clearly, if the breakdown of cy- 
anogenetic glycosides into their corresponding glyco- 
nes and aglycones is enzyme-catalyzed, the~ elevated 
water activities may serve to stimulate the hydrolytic 
action of the glycosidases found in cassava mash, and 
lead to correspondingly lower levels of the residual 
glycosides in the mash. High water activities may al- 
so serve to increase the amorphous regions of the sta- 
rch granules, thereby, exposing the glycosides therein 
to the action of the stimulated glycosidases. The pr- 
actical implication of the results in Table 2 is that 
long fermentation periods, especially, under conditio- 
ns of high water activities, may be effective in the 
substantial detoxification of cassava mash. 

REFERENCES 

Bhattacharyya GK, Johnson P~ ~977) Statistical conce- 
pts and methods. John Wiley and Sons, London. 

Montgomery RD 0969) Cyanogen. In: Linear lE (ed) Tox- 
ic Constituents of Plant Foodst~fL Academic Press, 
London p 75. 

Osuntokun BO 0968) An atax�8 neuropathy in Nigeria: A 
clinical electrophysiological study. Brain 91: 215- 
228. 

OsuntokUn BO OE969) Cassava diet and chronic degenera- 
tive neuropathy: An epidemiological study. Nig J Sci 
3: 3-15. 

Oyenuga VA (1957) A note on the hydrocyanic acid con- 
tent of cassava (Manihot util�9 Pohl). West Afri- 
can J Biol Appl C~œ238 '. 

Rockland LB (1960) Saturated sait solution for static 
control of relative hum�8 between 5 and 40vC. Anal 

551 



Chem 32: 1375-1376. 
Troller JA, Christian JHB (1978) Water activity and fo- 
od. Academic Press, N.Y. 

Umeh EO (1977) Cyanide in gari: i. Factors governing 
the observed level of res�8 cyan�8 in gari. Bull 
Chem Soc Nigeria 2: 21-31. 

Wogan GN (1976) Undersirable or Potentially Undersir- 
able Constituents of Foods. In: Fennema OR (ed) Pri- 
nciples of Food Science Part i Food Chemistry. Mar- 
cel Dekker Inc, New York, p 515. 

Received June 14, 1988; accepted July 20, 1988. 

552 


