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ABSTRACT

The effect of drying height and cassava variety on the quality and drying characteristics of
cassava chips were investigated. The varieties used were TMS 30572, NR 8083 and local best.
The samples were sun-dried at the loading rate of 7kg/m?, at 0, 0.5m, 1.0m and 1.5m heights
on a flat palm frond basket. The microbial load of the chips dried on the above heights was
investigated. The hydrogen cyanide (HCN) content of the dried samples from the varieties
was analyzed while the particle size distribution of the milled samples was evaluated. The
chips were also assessed for colour. Data obtained from the analysis showed that chips from
different cassava varieties contain non- lethal level of HCN that range from 5.35 to 7.6 mg
HCN /100g. However statistical differences in the HCN values (p < 0.05) were observed. The
mould count of the samples ranged Ix 10 'cfu /g-1x10% ¢fu/g which is below the innocuous
value of 1x10 ° cfu/g. The fineness moduli of flours from different cassava varieties which
ranged 4.52-4.87 were significantly different (p<0.05). The result also shows that as the
drying height increased. the drying time of the chips decreased, however the colour of the
dried chips from different varieties were significantly different (p<0.05) after dryving. The
particle size distribution of the milled samples - uniformity index measurement shows that
the varieties used in this work produced more coarse (9) than mediums (1-2) sized particles
after milling twice.
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INTRODUCTION

Cassava  (Manihot esculenta Crantz) is a In most of these productions, chipping and
drought tolerant crop [4] and a staple food drying are intermediate processes [2].

crop in many developing countries, About 200

million people depend on it as a major source I'he cassava roots is highly perishable because
of carbohydrate [1]. It also is a major source it undergoes rapid physiological changes
of raw materials for other industries where it resulting  to  quality  deterioration i left
Is used in animal feed. starch, glucose svrup. unprocessed after 48 hours of harvest [16].
dextrose syrup. and fructose svrup and alcohol = This tends to thwart the efforts of many
production Alrican countries to attain self-sufficiency in
* Corresponding author o tood production. Irregular and  inadequate

supply of raw cassava is major setback to
industrial  processing  of  cassava  based

JOURNAL OF RAW MATERIALS RESEARCH 16



products [17,16]. Fresh cassava tubers are
bulky and transportation to urban markets is
difficult and expensive. It has been proposed
that drying fresh tubers into chips will
enhance the shelf-life of the product, facilitate
transportation and handling, reduce cyanide
content to innocuous levels, diversify the food
uses and provide industries with low cost raw
materials [5]. Oluwole and Adeyemo [16]
stressed that drying will also ensure steady
production and availability of dried chips
throughout the year for local and export
markets. Ngoddy and Onuoha [12] reported
many factors that affect the rate of drying and
quality of cassava chips. These among others
include the physical properties of the drying
environment and the characteristics of the
drying equipment. The extent to which these
factors affect the rate of drying and quality of
dricd chips are not well documented for
various cassava varieties.

Cassava like other food crops is traditionally
sun-dried at different heights —on the floor,
fences. raised racks and on top of low
buildings. The effect of these drying heights
on the quality of chips has not been fully
rescarched. Investigating this would help the
local  processor 1o know the quality
implications of the various heights they use
for drying.

Dried chips are generally milled before use in
food production this makes for easy mixing or
blending .The quality of milled products are
usually measured by the finess modulus and
uniformity index [20]. Since there are many
high viclding cassava varieties now, it is
necessary to study their drying and milling
characteristics. Based on the foregoing, the
objective of this work is to investigate the
effect of different drying heights and variety
on the drying and milling quality of cassava
chips
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MATERIALS AND METHODS

Three cassava varieties used for this work, NR
8083, TMS 30572 and local best, which were
18 months old after planting, were harvested
from Faculty of Agriculture experimental
farm, Ebonyi State University, Abakaliki

Preparation of samples

Fifteen (15) kg of NR 8083 tubers were
manually peeled, washed, and chopped into
circular chips of Smm thick.

Drying of samples

Four portions of 2.5 kg each were spread on
flat palm frond basket (1.037 m x 0.33 m)at a
loading rate of 7 kg/m* The samples were
placed on 0 m, 0.5 m, 1.0 m and 1.5 m heights
and sun dried for two days (28" -29" Nov.)
with an average daily temperature of 36+ 1 “C
and relative humidity of 57 = 1 %. The
samples were dried between 10am to Spm
each day.

Three varieties of cassava TMS 30572, NR
8083 and Local best were processed as above
and were sun dried on 1.0 m height and
loaded at 7 kg/m” on flat palm frond basket

Daily temperature and relative humidity
readings were taken using mercury in glass
thermometer and hydrometer respectively
throughout the drying period. The moisture
content of the fresh and dried chips were
determined

Determination of the drying characteristics
As drying progressed, weight changes were
taken at lhr intervals using a top loading
Metler weighing balance (Model PB602.
Metler Toledo, Switzerland). The drying chips
were manually turned 2-3 times before the
weight loss was determined. Drying was
continued until constant weight was achieved.
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ANALY SIS OF THE SAMPLES

Determination of moisture content

The hot oven method T3] was adopted.
Washed. dried petri dishes were cooled in a
desiccator and their weights were determined.
Ten (10) g of cassava chip samples were
weighed into the petri —dishes. The samples
were dried in a hot air oven (Mido /2/SS/F: A.
J. Patterson Scientific Ltd) at 105 “C  They
were removed. cooled and weighed: the
process was repeated until a constant weight
was attained. The moisture content was
calculated as percentage loss of the original
weight.

Determination of drying time

The drying time was evaluated using
procedure described by Odogola [15] . Using
the graph of moisture content of the samples
against time, the final moisture content is
located. From this point. a line is drawn
horizontally until it meets the curve: a vertical
line is drawn from the point of intersection to
drying time axis to locate the total dryving
time,

Determination of mould count.

The mould count was carried out according to
the method of Frazier |9]. Light (8) ¢ of potato
dextrose agar was weighed and dissolved in
250 ml of water in conical Task and covered
with cotton wool and ftoil. NaCl (0.10 g) was
weighed and dissolved in 100ml of water in a
beaker. Nine (9) ml of diluents each was
pipetted into eight small bottles. The prepared
medium and the diluent and the pipette were
autoclaved at 121 °C for 15 mins. The
medium was cooled down after autoclaving
len (10) ¢ of each ground sample were
inoculated into their respective diluents in
small bottles. One (1) ml of inoculum was

o]

pipetted into petri dishes. About 2 ml of

nutrient agar was added mto the peui dishes
and covered. The medium and the inoculum
were mixed thoroughly. The plates were
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allowed to solidify on the bench ard incubated
in inverted position. After 48hrs, the crowth
was observed and the spores and colonies of
the mould counted.

Determination of HCN
The hydrogen cyanide was determined using
the methods of Cooke [6].

The milling quality of the dried chips

The milling characteristics were evaluated as
follows: 1.0 kg of each dried sample was
milled twice into flour using (No. 1A Premier)
attrition mill. The particle size distribution of
the milled samples. which was used for
calculating the uniformity index and fineness
modulus. was determined by the method
adopted by Ukpabi and Dafe [ 19].

Determination  of
uniformity index (Ul
About 250 ¢ of milled sample was placed on
the uppermost sieve in a stack of six different
sieves with aperture size of 2.0mm. 0.85mm.
0.435mm. 0.25mm. 0.18mm. and 0.15mm
respectively. [t was covered and vibrated for 3
minutes and the percentage fraction retained
in each sieve was determined. The uniformity
index (U.1) was calculated using the tollowing
formulae.

particle size and

UL (coarse) = %o retained in the first upper 2 sieves

10

U Iimedium)= %o retained in the three middle sieves
10)

- %0 retained in the two Jower sieres

10)

U1 fine)

[he values were rounded up to the nearest
whole number.

Sensory evaluation

Cassava chips were evaluated for colour using
9- point Hedonic scale with 9 being Liked
extremely while 1 was Disliked extremely
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°01 “wenty panelists drawn from students of
ww Faculty of  Agriculture, Ebonyi  State
University were used. The samples were
coded with 3-digit random numbers. The
order of presentation of the samples was
randomized for each panelist.

Data analysis

All the data were analysed using ANOVA.
Least significant difference (LSD) was used to
determine differences between means at p =<
0.05[14].

RESULTS AND DISCUSSION

Effect of drying height on the drying
characteristics of cassava chips

The result in Fig 1 shows that the drying
beight affected the drying pattern of the
cassava chips. From the curves. there was no
observable constant rate period. Only the

falling rate existed during the drying process. -

here was a very steep drying gradient at the
beginning of drving, which later gradually
reduced to near zero at the end of drying.
Further drying after this did not show any
observable loss in moisture. Odogola [135]
made similar observation, when he compared
solar and open sun drying of cassava chips in
Uganda. Neoddy and Onuoha [12] observed
that the absence of constant rate drving shows
that internal  diffusion was the dominant
mechanism of moisture loss. Similarly in this
study. the Joss of moisture from the cassava
chips was probubly dominated by internal
ditfusion mechanism

The sample dried on 1.5 m height  lost
moisture faster than other samples in the first
.5 hours of drying. Thereafter the sample
dried on 1.0 m height lost moisture faster than
others until 2.5 hour. From 2.5 hours of drving
the sample dried on 1.5 m height lost moisture
faster than others. This is due 10 the fact that
movement of air on the samples spread on
raised flat palm frond basket through the holes
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in the basket from the bottom and movement
of air over it while it was restricted to only
horizontal movement over the samples spread
on the ground. It was observed that drying
time decreased significantly with increase in
drying height (r = 0.93, p<0.05).

Effect of variety on drying characteristics
of chips
Fig 2 shows the drying characteristics of three
Cassava varieties. From the results, variety
affected the drying pattern of cassava chips.

There was no constant rate phase and all the
samples lost moisture at the same rate within
the hour of drying. After this, TMS 3052 dried
faster than all other samples .The difference in
the drying pattern may be due to the
difference in the composition of the samples.

Fig 3 shows the effect of variety on the drying
time of cassava chips. The drying time of
NR8083  (13hrs) significantly ~ (p<0.03)
differed from other samples. The drying time
of TMS30572 (Shrs) and local best (10hrs) did
not however differ significantly (p>0.05) from
each other. They generally dried faster than
NR8083 variety. This could be due to the fact
that NR8O83 probably contained more bound
water. which is generally difficult to remove
during drving [7].

Effect of drying height on mould infestation
of chips

The results in Fig 4 show that cassava chips
dried on the floor (0m) had mould count of 1x
107 cfu ¢ This was higher than the mould
count of the chips dried on the heights of 0.5
m, 1.0 m and 1.5 m that were 4x10'cfu. 2x 10
cfu /g and 1x10' cfu /g respectively. Mould
contamination has been a major problem in
sun-dried products and its quality can be
drastically reduced by dust particles [8].
Ovewusi [18] reported that total mould count
of 1x10° ctu ¢ as being the innocuous range
in cassava products. From this. the mould
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count of the samples dried on different heights
was below the innocuous range. For the
production good quality cassava chips, drying
on 1.5 mor | m heights is recommended.

Effect of variety on HCN of cassava chips
The hydrogen cyanide (HCN) content of the
dried chip samples (Tablel) was within the
acceptable range of 5-10mg HCN /100g
reported safe for human consumption by NIS
[13]. However, these values were
significantly different (p<0.05) among the
varieties. The HCN level in chips made from
Local best was low compared with that in
TMS 30574 and NR 8084 respectively.

Effect of variety on the particle size
distribution of cassava flour

Milled products are desired to be of only one
homogenous size. They however come out in
some distribution of sizes. The uniformity
index and fineness modulus are used to
describe the distribution of sizes and mean
particle size in milled products, which are
indices of quality of products [20]. Table I
also shows that the distribution of particle
sizes in the samples vary greatly with the

variety of cassava. The fineness modulus of

flour sample made from different cassava
varieties was significantly different (p<0.05)
from each other. The local best had the
highest value of 4.87 while the TMS 30572
had the least (4.52). This was probably
because TMS 30572 after the drying became
softer which resulted in greater particle size
reduction. Based on this, TMS 30572 would
be suitable for food formulation where flour
with small particle size is required. Other
samples may require further milling. which
implies increase in milling energy and cost.
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Table 1. Hydrogen cyanide content and
particles size distribution of

flour from different cassava
varieties
Variety HCN Particles Size Distribution
2 HCN/100g)
Before After  Fineness Umformity
Dryving drying  Modulu Index (UI)
Coarse: medium:_fing
Local Best 1440 537" 487" 9 1 0
TMS 30572 16.51 691" 452° 8 2 0
NRS083 18 45 761° 483 9 L0

Values are means of triplicates. Means with
different letters in same column are
significantly different (p<0.05)

The samples from other cassava varieties
produced more coarse flour than medium
particles sizes (Table I).

Effect of drying height and variety on the
colour of the chips

The colour of the chips before and after drying
did not show any difference significantly (p >
0.05) (Table II). The judges preferred the
colour of chips from Local best and NR 8083
and there was no significant difference
(p>0.05) between them. They were however
different from TMS 30572, The colour
changes are  caused by enzymes
polyphenyloxidase  [11].  Oluwole  and
Adeyemo [16] stated that for cassava chips to
be desirable, its colour must be sparkling
white or creamy. Result in Table 11 shows that
colour of samples dried on different heights
did not ditfer significantly (p > 0.05) from
each other. The cassava chips from NR8083
could be dried on any height without affecting
its degree of whiteness.
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Table II: The Effect of heights and
varietvon the colour of dried

chips

Sample type

__Before drving

Colour of samples
After dryving

Sample 0.0
height 0.3
(m) 1.0
S
LS
Variety
Local best

I'MS 30572

NR80O83
LSD
14
E
£ 12
=
% 1
(o]
I
E "
5 08
P .
8
w
2 o0s
=
04
0.2
0

095

Values in the same column with different
letters are significantly different (p < 0.05)

CONCLUSION :
From this work, it was observed that drying
time decreased as the drying height increased.

8.5 6.00" Chip dried on different heights had tolerable
8.5 635 level of microbial load. Increasing drying
8.5 7.08" height also led to increase in the drying rate of
B3 e DB the cassava chips irrespective of the variety
P - 3.075 used. The colour of the chips dried on
different heights did not differ sinificantly
8.4 5.8 whereas the colour of chips from different
8.0° 4.0" varieties varied significantly from each other
5 TR | - (p=0.05). Generally the HCN of the samples
L4 were below the tolerable level. '
-0 m height
+ 0.5 m height -
\\ +"'1.0 m height
. * 1.5 m height
i \ '
N
» \‘\.\\ "l?;;—_:*\.\
s S
R - T
o
3456789101112?314

Drying time (hr)

Fig 1 Drying Curves of cassava Samples Dried on Different Heights
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Fig. 2: Drying curves of samples from different cassava varieties

(saFown Buikig

TM530572 LOCAL BEST NREBOB3

Different cassava varieties

Fig 3 Drying time of the cassava varieties
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Fig 4 Effect of Drying Height on the Mould count of NR8083
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