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ABSTRACT: This study investigated the chemical, functional and pasting characteristics of the white
and red cocoyam varieties in order to determine their suitability for food and industrial purposes.
Cormels of the white and red cocoyam (Xanthosoma sagittifolium) were cooked, oven dried and milled
into flour. The chemical constituents, their functional and pasting properties were evaluated using
standard methods. The results which were expressed on dry basis showed the two varieties to contain
5.93 and 5.43% protein respectively. The ash, fibre and crude fat contents were (3.11 and 2.01) %, (1.12
and 0.71) % and (3.65 and 2.22) % respectively for the white and red varieties. White and red samples
contain high carbohydrate content of 86.15% and 89.62% respectively. The functional properties
showed that they have high water absorption capacity of (377.50 and 375.00) %, oil absorption capacity
of (155.00 and 90.00) % for the white and red cocoyam flour respectively. Oxalate content was 0.72%
for both varieties while Phytate was 0.25 and 0.28% for white and red varieties respectively. The white
variety gelled at a lower concentration of 8% while the red variety gelled at 10%. The pasting properties
showed that the white variety exhibited a better pasting characteristics especially the setback value,
break down value, pasting temperature and peak viscosity time and hence may be more useful in

making a thick paste and as a thickener in food systems.
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INTRODUCTION

Cocoyam (Xanthosoma sagittifolium) is an
important source of carbohydrate in Tropical
Africa. It belongs to the family Araceae. Almost
all the vegetable parts of cocoyam are used as
food. The cormels are used for human
consumption while the corms serve as planting
material. In Nigeria, the cormels are usually eaten
as roasted, fried, boiled, mashed or mixed with
other staples, such as yam or plantain. Nigeria
is the largest producer in the world, accounting
for about 40% of total production (Eze and
Okorji, 2003).

Cocoyam was found to be a good base for food
preparation for infants because of the high
digestibility of its starch, reasonable content of
calcium and phosphorus, and the protein was
reported to be higher than that of any other tuber
crop (Onwueme, 1987; Eleje, 1987; Onwueme and

Sinha, 1991). The cormels contain substantial
amounts of protein, vitamin C, thiamine, riboflavin
and niacin. (Niba, 2003; Sefa-Dede and Kofi-
Agyir, 2004). It also contains nutritive mineral
elements especially K, Na and Mg (Njoku and
Ohia, 2007). The disadvantages are that
nutritionally, the edible corms and cornels of
cocoyam contain raphides which are minute
bundles of crystals of calcium oxalate which
cause irritation to the skin if not well cooked.
Cocoyams also have unattractive mucilage
which could discourage their consumption.
Oxalate has also been reported to cause kidney
stones. These anti-nutritive factors can be
reduced by peeling, grating, soaking and
fermentation operations during processing, long
period of cooking, baking or extraction with
ethanol (FAO, 1990; Akpan and Umoh, 2004).
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Nwokocha et al. (2009) reported that cocoyam
starch paste is better in withstanding processing
conditions when compared with cassava and
would present a superior thickening
characteristic than cassava starch paste. It was
more rigid than cassava starch paste. Recent
studies also showed that cocoyam starch can
be incorporated in the development of
complimentary diets which are easily digestible
and accessible to low-income earners in
developing countries (Oti and Akobundu, 2007).
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Ojinnaka et al. (2009) observed that modified
starch of cocoyam can be utilized as major raw
materials for cookie production.

Past studies on the crop had reported mostly on
the utilization of'its starch. The objective of this
research therefore is to process the white and
red cocoyam ( X. sagittifolium) by cooking,
drying and mill it to flour; compare their chemical,
functional and pasting properties and suggest
their possible industrial applications.

MATERIALS AND METHODS

Materials

The cocoyam cormels used in this study were
purchased from Ogbese market, Akure, Nigeria.
They were thoroughly washed with water and
the outer skins were peeled off using a knife.
The fleshy part of the cormels were sliced,
cooked, oven dried and ground mechanically
using attrition mill. The flour of each sample was
then stored in air-tight cellophane bags and kept
in a refrigerator at 4 °C as stock samples until
required for analyses.

Methods

Chemical composition

The protein, ash, fat, fibre and the moisture
contents of the flour samples were determined
according to the standard methods (AOAC,
1990); while the carbohydrates were determined
by difference (AOAC, 1990). Phytate was
determined using the method of Reddy and Love
(1999). Oxalate content was determined using
the method of Day and Underwood, (1986). Bulk
density of the flour samples were determined

by the method of Okezie and Bello (1988).
Gelation property, water absorption capacity and
oil absorption capacity were estimated by using
the method of Abbey and Ibeh (1988).

Pasting characteristics were determined with the
Rapid Visco Analyzer (RVA) (Model RVA 3D+,
Newport Scientific Australia). First, 2.5g of
cocoyam starch samples were weighed into a
dried empty canister, and then 25ml of distilled
water was dispensed into the canister containing
the sample. The slurry was thoroughly mixed and
the canister was well fitted into the RVA as
recommended. It was then heated from 50 °C to
95 °C with a holding time of 2 minutes followed
by cooling to 50 °C with 2 minutes holding time.
The rate of heating and cooling were at a
constant rate of 11.25 °C per min. Peak viscosity,
trough, breakdown, final viscosity, set back, peak
time, and pasting temperature were read from the
pasting profile with the aid of thermo-cline for
windows software connected to a computer
(Newport Scientific, 1998).

RESULTS AND DISCUSSION

Chemical composition

The chemical composition results are shown in
Table 1. The results were based on dry matter.
The protein contents of the white and red
varieties were 5.97 and 5.43% respectively.
These values were higher than the values of
2.98-5.00 g/100 g reported for the fresh white
and red varieties by Sefa-Dede and Kofi-Agyir
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(2004), but comparable with the range of 3.80 -
4.7% reported by Ndabikunze et al. (2011) for
Kenya and Tanzania cocoyam. The high
carbohydrate content of 86.15% and 89.62% for
both white and red varieties respectively is
indicative of high starch yield as reported by
several authors. The white cocoyam have higher
values of fat, ash and fibre than the red variety.
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The oxalate content was 0.72% for both
samples, while phytate was 0.25% and 0.28%

Physicochemical and pasting properties of cooked cocoyam flour

for the white and the red cocoyam.

Table 1: Chemical composition (% d.b.) of cooked White and Red cocoyam (X sagittifolium)

Cocoyam moisture Crude Crude Crude Total Carbohydrate Oxalate Phytate

Species content Protein Fat  Fibre Ash
White 6.76 5.98 3.65 1.12 3.11 86.14 0.72 025
+0.01 +0.09 +0.05 +0.01 +0.01 +0.01 +0.14 +0.00
Red 6.66 5.43 222 071 201 89.63 0.72 0.28
+0.01 +0.25 +0.00 +0.01 =+0.02 +0.24 +0.00 +0.01
Functional properties products. The white variety has a higher value

The result of the functional properties is shown
in Table 2. Water absorption capacity of the white
variety was 375% while the red was 155%; both
being relatively high. It has been reported that
increase in water absorption capacity implies
good potential as a thickener in food system
(Okezie and Bello, 1988). This result therefore
suggested the possible inclusion of these flours
into food formulation like dough in baked

of 155% for oil absorption capacity compared
with the 90% recorded for the red sample. The
white variety gelled at a lower percentage of 8%
as against the 10% obtained for the red variety.
The white and red flour bulk densities were 0.79
g/ cm?and 0.80 g/ cm?’ respectively. High bulk
densities of flour material are important in relation
to its packaging efficiency (Okezie and Bello,
1988).

Table 2: Functional Properties of cooked White and Red cocoyam ( X. sagittifolium)

Cocoyam Water Absorption Qil Absorption Least Gelation Bulk density

Specie Capacity% Capacity (%) Concentration (%) (g/cm’)

White 377.50 £0.50 155.00 £5.00 8.00+0.00 0.78+0.01

Red 375.00+7.50 90.00+2.88 10.00 £0.00 0.81+0.01
Pasting properties show that there were no significant differences

Table 3 shows the pasting properties of the flour
from cooked white and red cocoyam cormels.
The peak viscosity, which is the maximum
viscosity developed during or soon after the
heating portion, were 129.05 RVU and 133.88
RVU for the white and red cormels in 6.47 min
and 5.78 min and at a peak pasting temperature
0f48.02 °C and 48.38 °C respectively. The peak
viscosity or more correctly the consistency of a
cooked starch paste simply reflects the
resistance to stirring of the swollen mass gel
particles. Peak viscosity has been reported to
be closely associated with the degree of starch
damage and high starch damage results in high
peak viscosity (Sanni et al. 2001). The results
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in the pasting temperatures of the two varieties
used. The gelatinization temperature of a range
0f48-48.38 °C obtained was similar to the 49.90
OC reported by Nwokocha et al. (2009) for red
cocoyam starch but lower than those reported
for thirteen cultivars of cassava by Ikegwu,. et
al. (2009). The pasting temperature is one of the
pasting properties which provide an indication
of the minimum temperature required for sample
cooking, energy cost involved and other
components stability. The result shows that both
samples will cook quickly and that less energy
would be consumed, thereby saving cost during
processing.
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Table 3: Pasting Properties of cooked White and Red cocoyam ( X. sagittifolium) flour.

Cocoyam  Peak 1 Trough Breakdown Final Set  Peak time Pasting
species viscosity viscosity back  (min) temp °C
White 129.05 121.00 8.05 208.35 87.25 6.47 48.00
+2.37 +342 +5.79 +2.25 +6.67 =+0.11 +0.08
Red 133.88 129.67 421 201.20 70.20  5.78 4838
+4.37 +3.58 +0.79 +5.67 +2.30 +0.13 +0.03

Breakdown viscosity was 5.79 RVU and 4.21
RVU for white and the red samples respectively.
Adebowale et al. (2005) reported that the higher
the breakdown in viscosity, the lower the ability
of the sample to withstand heating and shear
stress during cooking; therefore both samples
might be able to withstand heating and shear
stress compared with 88.3 RVU of starch sample
of red cocoyam reported by Nwokocha et al.
(2009). The final viscosity of the flour of the red
cocoyam (208.35 RVU) was higher than that of
the white (201.20RVU) and both were lower than
the value reported for red cocoyam by

Nwokocha ef al. (2009). Shimelis et al. (2006)
reported that final viscosity is used to indicate
the ability of starch to form various paste or gel
after cooling; the lower the value the better.
The set back values were 70.20 RVU and 87.25
RVU for red and white varieties respectively.
Sanni et al. (2001) reported that lower set back
indicates higher resistance to retro gradation.
This result shows that the red cornel will show a
better resistant to retro gradation than the white
variety. The results of the pasting properties
compared well with the findings of Oladebeyel
etal. (2009) on red cocoyam.

CONCLUSION

The two varieties of cocoyam studied showed
that they have potentials as ingredient in food
formulation with the white having better quality
in terms of physicochemical properties. From

the results of the pasting characteristics, it could
be inferred that cocoyam flour could be applied
in the production of thick paste and as a thickener
in food systems.
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