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ABSTRACT
Chemical composiiion of three sources of crude cassava water extract (CCIVE) was 
evaluated in different varieties of cassava (MS6 Manihot Selection (local variety), 
TMS 30555 Tropical Manihot Selection (Improved variety) and Bulk (crude cassava 
water front cassava processing site). Crude cassava water extract front the pulp of 
cassava fresh roots was prepared and the Chemical composiiion was determined in the 
analytical laboratory. The result of the analysis showed that, hydrocyanic acid (HCN) 
and with elements such asCalcium (Ca), Sodium (Na). Magnesium (Mg). Manganese 
(Mn), Iron (Fe), Sulphur (S), Copper (Cu) and Zinc (Zn). Nitrogen (N), Phosphorous 
(P) and Potassium (K) were found in the extract. The study showed that due to the 
presence of hydrocyanic acid in the extract, this waste found around the cassava 
Processing sites possesses phytotoxic effects on weeds/vegetation in form of leaf 
decoloration (yellowing), wilting and eventually death. Crude cassava water extract 
showed a probable naturaI herbicide which can be used by the peasant farmers 
because it is environmental friendly and easily biodegradable into harmless 
compounds in the environment
KEY WORDS: Chemical compositions, crude cassava water extract, hydrocyanic 
acid, elements, natural herbicide

INTRODUCTION
Concern has been raised over synthetic pesticides because ihey are known to 

be toxic to plants, animals. the farmers and hazardöus to the environment. Synthetic 
pesticides are also expensive and many Nigerian farmers do not have formal education 
on how to handle these pesticides (Akobundu 1997; Fadayomi 1991; Ibro et ul., 2005). 
More so* dependence on pesticides has led to increase and unnecessary pest outbreaks 
due to inadvertent destruction of natural enemies of the pests, leading to pest resistance 
and emergence of-secondary pests (Yudelman et al., 1998).

There is a considerable public pressure to reduce dependence on pesticides due 
to environmental hazards (Conway, 1995; Backman, 1997).THis has led to an 
increased interest in natural crop protection as an alternative, in order to achieve more 
environmental friendly pesticides. Pesticides with low cash input, readily available,
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with a minimlzed environmental impact to manage pests (weeds, insects, nematodes 
etc) in crop production are been canvassed.

There is the need to encourage peasant farmers who doininate Nigerian sector 
of agribusiness to adopt utilization of natural pesticides lo protecl their crops and the 
environment. It is also desirable to develop crop protection tactics that provide the 
most econoinical use of pesticides. Any melhod that can replace synthetic herbicides 
usage in efficiency, without appreciable yield reduction will be adaptable in Nigerian 
agriculture (Salako, 2002).

Nigeria is one of the largest producers of cassava in the world. Processing of 
cassava crop is one of the major occupations (especially for women) in Nigeria where 
cassava is processed into gari, fufu “akpu” and cassava flour after fermentation. 
Meanwhile, al cassava processing sites during fermentation process, crude cassava 
water extract (effluents) are discharged as waste into rivers, slreams, land and on 
vegetations. In essence, the crude cassava water extracts constitute unclean 
environment which breeds all sorts of social, health, ecological and environmental 
Problems (Adesiyan, 2005).

Vegetation rarely grows along the path and around the vicinity where crude 
cassava water effluent is discharged. This suggests that the effluent is likely to possess 
phytotoxic potential. There is therefore, the need to evaluate the Chemical composition 
of crude cassava water extract for phytotoxic effect on weed llora/vegetation.

MATERIALS AND METIIODS
The study was carried out in Ijako -  Owode in Sango Ota. Ijako -Owode is 

located between latitudes 6°35'N - 6°45'N and longitudes 2*1 551!! - 3°15'E (Oyesiku 
and Kadiri, 1992) It is located in Ado - Odo Ota Local Government Area of Ogun 
Stale in the tropical rain forest zone of south Western, Nigeria.

Extracts of TMS 30555 (Improved genotype) was obtained from International 
Institute of Tropical Agriculture (UTA) Ibadan and MS6 otherwise called Idi -  leru 
(local genotype) was obtained from Institute of Agricultural Research and Training 
(IAR&T) Moor Plantation, Ibadan while crude water (effluent) was obtained from 
cassava processing sile in Ijako (Bulk) The Held were prepared and laid out in a 
randomised complete block design (RCBD) with four replicates. The two cultivars 
(TMS 30555 and MS6) were grown tili maturity before they were harvested.

Extraction of Crude Cassava Water Extracts (CCWE) from tubers of MS6 and 
TMS 30555 by grate - press method was described by Fayinminnu et al., (2013).

Hydrocyanic acid from crude cassava water extract was determined using 
Spectrophotometric method of Bradbury et al., (1999).

Calcium (Ca), Potassium (IC) and Sodium (Na) minerals present in the crude 
cassava water extracts were determined using the method of Association of Official 
Analytical Chemists (AOAC, 1998), while Magnesium (Mg), Copper (Cu),
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Manganese (Mn), Iron (Fe), and Zinc (Zn) contents vvere determined by AOAC 
(1999).

RESULTS AND DISCUSSIONS
Hydrocyanic acid (IICN) screening in the three different sources of CCWE is 

shown in Tablel.The screening result showed highest hydrocyanic acid in the erude 
cassava water extract of MS6 over other sources, it was followed by Bulk source while 
TMS 30555 source recorded the lowest hydrocyanic acid. The analysis of Chemical 
composition of different concentrations (mg/kg) of CCWE of different varieties is 
shown in Table 2, indicated thal, the extracts (serial dilutions of 25-100%) containcd 
hydrocyanic acid (HCN mg/kg) and other elements as shown in Table 3.

The MS6 erude cassava water extract from the pulp contained the highest 
value of hydrocyanic acid which ranged from 63.36 -  269.28mg/kg. It was followed 
by Bulk source wilh HCN value of 59.40 -  257.04mg/kg while the lowest HCN value 
was observed in TMS 30555 erude cassava water extract with 31.68 -  130.68mg/kg.

Talrlel. Hydrocyanic acid (IICN) Screening in three dilferent sources o f Crude cassava water extracts (CCWE)

Different Sources o f CCWE Hydrocyanic acid Level in CCWE
Bulk CCWE + +  +
MS CCWE + + + +
TMS CCWE +

+ +  + +  =  Vcry High
+ +  +  = High
+  = Low

Table 2: Determination of active ingredient of different sources o f C rude cassava w ater extracts (CCWE)

Sample
CCWE Abs. (SlOnm) HCN mg/kg %HCN=mg/kg/10,000

BULK
25% 0.15 59.40 0.006
50% 0.33 130 68 0.0131
75% 0.48 190 08 0.019
100% 0.66 257.04 0.0257

MS6
25% 0.16 63.36 0.00634
50% 0.33 130.68 0.0131
75% 0.53 210 0.021
100%

TMS 30555

0.68 269.28 0.0269

25% 0.08 31.68 0.0032
50% 0.14 55.44 0.0055
75% 0.22 87.12 0.00871
100% 0.33 130.68 0.013

CCWE = Crude Cassava Water Extract; Abs.:
43
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Table 3:F,lements present in different sources o f Crude cassava w ater extraets (CCWE)

Elements (g/kg) BULK MS6 TMS 30555

Nitrogen (N) 3000 2800 3050

CalciumfCa) 332 330 325

Potassiuin(K) 2930 2900 3100

Sodium (Na) 1800 1800 1790

Magnesium(Mg) 480 480 480

lron(Fe) 38 37 36

Zinc(Zn) 63 63 63

Phosphorous(P) 670 670 700

Sulphur(S) 652 655 652

Manganese (Mn) 3.2 3.2 3.2

Copper (Cu) 0.3 0.3 0.3

The highest values of hydrocyanic acid (HCN) of MS6 can be related to its 
varietal influence over TMS 30555, an improved variety which contained lower HCN. 
This might be due to genetic manipulations during breeding. The high value of HCN in 
MS6 also showed the presence of toxic levels of cyanogenic glueosides due to high 
linamarin in the cassava (Cereda and Matos, 1996). The report of Tewe and Iyayi 
(1989) revealed that, the high cyanide value in CCWE frora the pulp of MS6 made it 
to contain high toxins of HCN. Hydrocyanic acid in MS6 is likely to confer 
phytoloxicity.

However, water extract of TMS 30555 contained low value of HCN because it 
is an improved variety with low toxic levels of cyanogenic glueosides (linamarin) 
(Cereda and Matos, 1996).

The Bulk source of CCWE which was collected from cassava processing site 
showed comparable high level of HCN content as observed in MS6. This could be as a 
result of ̂ different sources (mixture) from which cassava processors obtained their 
tubers used for producing various Commodities. Due to this mixture of cassava 
varieties, liiere is likely hood that the processors obtained some cassava varieties 
containing high level of HCN.

The observed high level of IICN in crude cassava water_ extraets could be 
responsible for decoloration, leaf burn, that are usually observed on the path of 
extraets that is discharged from the processing sites. Similar report had been given by 
Fayinminnu (1999; 2010).
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The TMS 30555 variely showed high values in Nitrogen (N) 3050ppm, 
Phosphorus (P) 700ppm and Potassium (K) 3100g/kg over both MS6 (local variety) 
and Bulk source. The values of Magnesium (Mg) (480 g/kg), Zinc (Zn) (63g/kg), 
Manganese (Mn) (3.20 g/kg) and Copper (Cu) (0.30 g/kg) were the same for all 
CCWE. N, P and K were highest in the source of TMS 30555 crude cassava water 
extract because it is an improved cultivar while the higher concentrations of these 
elements in Bulk source could be adduced to the mixture of different cassava varieties.

Tliis study showed that emde cassava water extract could be used as a biocide. 
This agrees with Putnarn (1988) and Rice (1984) which suggested that hydrocyanic 
acid (HCN) is the phytotoxic ingredient in cassava water and has effects on weeds. 
This also agrees with the work of Ogundola and Liasu (2007) that cassava effluent 
interferes with photosynthesis and other physiological processes. Although, crude 
cassava water extract could be environmental lriendly, without any persistence in the 
environment as the extract biodegrades quickly and become harmless in the 
environment (Fayinminnu, 2010).

Since hydrogen cyanide (HCN) is miscible with water, the average half - life 
and life time for particles in the atmosphere is estimated lo be about 3.5 to 10 days and 
5 to 15 days respectively (Balkanski et al., 1993). Crude hydrocyanic acid froin 
cassava water extracts, a natural product is considered fully biodegradable, less toxic 
and not enough to cause environmental pollution and also results into fewer 
environmental concerns (Tsao et al., 2002). Therefore, there is a need for further 
studies on the phytotoxicity and residual aclivities in the environment of crude HCN 
from other different cassava varieties from their crude water extract as natural 
pesticide.

CONCLUSION
Due to the presence of HCN as main active ingredient in crude cassava water 

extracts from cassava varieties and its effects on flora/vegetation, it therefore showed 
that CCWE is a probable herbicide. From this study, it can be concluded that CCWE 
from cassava varieties classified as waste would perform well as a natural herbicide in 
crop production, since the HCN could act as a phytotoxic potential in Controlling 
Vegetation. This probable herbicide is readily available with little or no cost and can 
easily be.used by the peasant farmers who could not afford the expensive synthetic 
herbicides.
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