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ABSTRACT

Kogi State, North Central Nigeria is a food bask&tte has several food items obtained from her aigficultural

soil which when harvested are transported to theketa raw or in processed form. Cassava flours pssed
locally and sold in Anyigba market were screenedimeral elements using atomic absorption spediotpmeter.
Flour samples were obtained at random from differemssava flour sellers, processed and analyzedeMl
elements analyzed for were K, Ca, Mg, Fe, Cu and Neavy metals Pb, Co and Cd were also determined.
Potassium was analysed using flame photometer. Bafnjas the highest level of K and Mg of 6.71payid
4.84pu9/g respectively while sample B showed theedbvevel of K and Mg assayed 4.8ug/g and 1.18pug/g
respectively. The heavy metals Pb, Co and Cd secetar were below detection limit. Mn was as lowddxlpg/g

in sample A and D. Results of the HCN showed trapte C have concentration value of 14.7ppm anedonded
15.4ppm. These values were above WHO permissihle diyanide concentration of 10.0ppm. Moisture asth
contents were also determined.
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INTRODUCTION

CassavaNlanihot spp is the most staple food crop in tropical Afrides unique high adaptivity to a variety of
ecological conditions has earned it the statusewrigpthe most important famine reserve crop [1]créat trend in
cassava production indicate that the productiandseasing globally and that growing of cassavaxganding to
semi arid areas [2].

Cassava is consumed either raw (i.e. boiled) arvariety of processed forms known by different aamepending
on local customs and preferences [3]. Despite thle kevel of cassava production, Nigeria consurnigsially all
that she produces. The household’s consumptiorbeamansformed into a number of products both fanestic
and industrial uses [4].

There are two broad classifications of cassavasd forms, the food forms are fermented and unfeteteoassava,
and this classification is based on the processiognology. There are four major forms of cassawalyrts; these
are cassava meal, chips, flour and starch [5]. &asBour is gaining fast recognition as a goodstitite for wheat
flour in the bakery, biscuit and fast food indussr{6].

The quality factors to be considered in the producof flour for human consumption are nutritioriattors like
mineral composition, chemical composition, and abseof mycotoxins, heavy metals, and residual cgans [7].
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Cassava has about two hundred species but therenBréwo main species of nutritional and econowédues.
These species areavlihot esculantarantz andManihot utilissimaphol [8]. Two species have also be identified on
the basis of the cyanogenesis as bitidar{inot esculantpand sweetNlanihot utilissimaphol)[7]. More than two-
thirds of the total production of cassava is usedoad for human, with lesser amounts being useariomal feed
and industrial purposes [9]. Cassava can be preddgato a number of products both traditionally amdustrially.
Among these products is cassava flour [10]. Praggssassava into dry form reduces the high moistarent,
makes it more transportable, reduces volume, esstability, reduces cyanide content and make®ierpalatable
while improving on the quality of products [1The rate of cyanide reduction vary with the prooessethods and
ranges from 69.9 to 100 percent [3].

Cassava flour has major potential as an additivar substitute for other types of flours in privateuseholds and in
the food industry. Though cassava has low nutiiamlue, it remains an important stable food opical regions
of Africa. Cassava can be used in private housetwmlicteate a range of new dishes, including pastesuch as
cookies, biscuits and rolls, doughnut, cakes, hréakles etc. Cassava flour is less expensive iim@orted wheat
flour, enabling household users to occasionallpsse the family with some cookies or a cake aéxima cost [10].

Though cassava flour contains a list of minerainelets in trace amount which are of good use tdtuy may also
contain a number of heavy metals. These heavy mstathetimes are accumulated in the cassava thtbegsoil.
Heavy metals are not good for the body; they cheldery toxic when consumed in large quantity [12].

The objective of this study is to investigate thalgy of cassava flour sold in Anyigba market ilnd{ State of
Nigeria with emphasis on the level of some minetements on the flour, presence of heavy metalsresidual
hydrogen cyanide.

MATERIALSAND METHODS

2.1. Sampling. Cassava flour were obtained from different selhethie market according to section of the market
and grouped into four. Quartering was then camigdafter proper mixing to obtain composite samples

Sub-samples (1 kg, each) were taken at random tinencomposite sample (15 kg) and were processeahfaysis
by the wet-ashing method. The samples were firsharied at 60 °C for 24 h. The dried samples wergdered in
a mixer grinder taking care not to overheat theman®0.5 g of dried samples was digested with Hided HCIQ
in a 5:1 ratio until a transparent solution wasaoi®d [13]. The digests were filtered and diluted26 ml, with
distilled water

Analytical reagent grade chemicals were used. AtoAddsorption Spectrophotometer was used to determin
mineral elements concentration while Flame Photems&ts used to determine potassium after digefbitowing
standard methods.

Hydrogen cyanide: Hydrogen cyanide was determined using picrapepkits:>In this method 1.0g of each of the
samples were weighed and poured in a flat bottaamstial bottle. Another set of samples with thme weight
were weighed into a set of flat bottom plastic lesttcontaining enzyme and buffer (6.0); this wamtidied by a
black spot sported on it. Then 5.0ml of distilledter was pipetted into each bottle containing tames and
immediately the yellow picrate paper was droppdd the bottles and covered; they were left to irmtakfor 21
hours in a dark cupboard.

After incubation, the plastic backing sheet was aeed from the picrate paper and the picrate papas w
immediately put into test tube containing 5.0mdbsttilled water. The test tube was left for 30 ntesuwith frequent
stirring. A blank was prepared. The absorbancehef golution in the test tube was taken at 510nmgusi
6405uv/visible spectrophotometer against the blank.

The total cyanide content (ppm) = 396 x absorbance.

The moisture and ash content of the samples weezrmdi@ed [14]. In the determination of the ash eoht2.0g of
the samples was ashed in a furnace alG00
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Ashgp=_ Wtofash . oo
Wtof sample

2.2. Quality assurance

Appropriate quality assurance procedures and ptiecsuwere carried out to ensure reliability of thesults.
Samples were generally carefully handled to avoitt@mination. Glassware was properly cleaned, hadgagents
were of analytical grade. Double distilled deiodisater was used throughout the study. Reagentsk bla
determinations were used to correct the instrumesndings. For validation of the analytical procegu recovery
study was carried out by spiking and homogeniziagemsl already analyzed samples with varied amoahts
standard solutions of the metals.

RESULTSAND DISCUSSION

The mean values of moisture content in the casBavadetermined are presented in Table 1. Thelredtained
showed that the moisture content of cassava flag within the range of 0.61 — 0.72%. Sample A hedlowest
moisture content of 0.61% while sample D has thghdst moisture content of 0.72%. Samples B and @ ha
moisture content of 0.67% and 0.68% respectivelys@mples are within the WHO permissible level48%6 [14].
This means that cassava flour sold in Anyigba ntamkeets up to standard in terms of moisture coraendt this
means that they can be stored for a period of firieg to consumption when properly packed from mois.

The quantity of inorganic residue (ash) remainirapl€ 2. shows that  sample A has the lowestepéage ash
content of 1.03% followed by sample B with 1.04%nle C and E showed the percentage ash of 1.41.3666
respectively.

The residual hydrogen cyanide content in the fkample determined is shown in Table 3. The reseltsaled that
samples C and D have higher concentration of cyabdd7ppm and 15.4ppm respectively. These values almve
the WHO permissible limit of cassava flour of 10p@ample B have the lowest hydrogen cyanide coretson
level of 7.92ppm. The high level of HCN in C andsignifies that proper fermentation did not takecpland going
by WHO standard, sample C and D cassava flour reagf lyreat health risk and may not be good for eomtion
with respect to hydrogen cyanide.

Analysed mineral element concentration is preseintdable 4. The mineral elements examined are G4g,Fe, K,
Cu, and Mn. Heavy metals determined are Pb, Co,GthdResults showed that K level was highest inpdarm
which is 6.71 ugg. Sample D recorded a similar concentration of ggi#. Samples B and C showed potassium
value of 4.80 pggand 5.64 pg/g respectively. Calcium concentraisdowest in sample B with value of 1.18ug/g
and highest concentration of 1.53fgg sample C. The results of Magnesium concentasitowed similarity as
calcium concentrations. Samples A, 1.96 g8, 1.37pgd, C, 1.74 ugg and D, 1.71 pgd Iron concentration
level ranges from 0.06pdgo 1.2 pgd. Sample A showed the lowest concentration of OggBuwhile sample C
value was 1.27ug/g. For all samples analysed, coglp@wved the lowest concentration. Samples A arnidhie
concentration of 0.01 pggn each case and was below detection limit forasmB and C.

Similarly, Mn, Pb and Cd were below detection limitall samples examined. This makes the cassaua $uitable
for consumptions. Lead and cadmium are importanehts to be considered in terms of food-chainazoimtation.
Presence of these metals even in low quantityod fmoses health risk.

Table 1. Showing moisture content in mean (%)

Samples  Mean (%)
0.61+0.11
0.67+0.11
0.68 +0.17
0.72+0.10
0.70+0.11

mooOw>
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Table 2: Ash content of cassava flour (%)

Samples  Ash content in %
1.03
1.04
1.47
1.64
1.26

mooOw>»

Table 3: Theresultsof residual hydrogen cyanide in cassava flour

Samples  Total cyanide content (ppm)

A 7.92
B 4.75
C 14.7
D 154

Table4: Concentration of metalsin cassava flour (ng/g

Minerals SampleA SampleB SampleC SampleD

K 6.71 4.8¢ 5.6¢ 6.14
Ca 142 1.18 1.53 1.36
Mg 1.96 1.37 1.74 171
Fe 0.6€ 1.1z 1.27 1.01
Cu 0.01 BDL BDL 0.01
Mn BDL BDL BDL BDL
Pb BDL BDL BDL BDL
Co BDL BDL BDL BDL
Cd BDL BDL BDL BDL

BDL: Below Detection Limit.
CONCLUSION

The moisture and ash content of cassava flour médafrom Anyigba market for this analysis were witthe
permissible level when compared with the WHO stashda

The flour contains some minerals which are esdeiaiighe body. These elements are K, Ca, Mg andlReugh
present in low concentration, they play vital raleshe body system. The non detection of heavyataetich as Co,
Pb and Cd makes the flour good material for foodi falwd related products.

The presence of high hydrogen cyanide concentraticample C and D which are above WHO permisdibtel
could make these samples dangerous to the bodgnsy$his high concentration of HCN could be avoidqmoper
fermentation is allowed to take place before tbarfis processed.
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