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Abstract. This experiment examined the effect of processing white yam (Dioscorea rotundata poir) using autoclave under different heating times with the main
objective of assessing its effects on the organoleptic properties (colour, mealiness, taste, softness and wetness). Yam tubers were washed, peeled and
chopped into chunks. Treatments consisted of yam autoclaved at the temperature of 121°C and pressure of 100 kPa using five different autoclaving times (0, 5,
10, 15 and 20 min) laid out in a Completely Randomized Design (CRD). Descriptive sensory analysis was conducted by five trained panelists using a 7-point
descriptive scoring method. Data collected were subjected to Analysis of Variance using SAS (1999). Least Significant Differences (LSD) tests were used to
compare means that showed significant difference at P<0.05. The results show that, autoclaving time had positive influence on organoleptic properties of white
yam. The effect was more apparent on yam autoclaved for 5 minutes and therefore, recommended to be adopted for improved sensory attributes of boiled

white yam.

Keywords: white yam, autoclaving time, organoleptic properties

Introduction

Yam (Dioscorea spp.) belongs to the genus Dioscorea and the
family Dioscoreaceae. There is an estimated 200 to 600 species of
yam but the most popular ones in the West African yam zone are D.
rotundata, D. alata, D. esculenta and D. cayenensis (Opara, 1999).
The crop originated in the tropical areas of Africa, South East Asia
and South America. Itis distributed throughout the tropics (Mahungu
and Otiende, 2004). Yam is the second most important root and
tuber crop after cassava in Africa (Diop, 1998). According to FAO
(2011), the World production of yam stood at 50 million tons in 2010,
with about 96% coming from West Africa. Nigeria is the major
producer with 71% of the World production.

Yam is an important tropical root crop that is nutritious and
contains high level of carbohydrates and fiber with varying amount of
vitamins, minerals and calorific protein (Onwume and Charles,
1994). The crop also provides a source of employment for the rural
farmers thus resulting in food security, poverty reduction and diet
diversification. In most parts of the World, yam is consumed fresh as
boiled or pounded (Ajibosin et al., 2005). In Nigeria its consumption
is high in yam producing areas as well as in urban and semi urban
areas despite competition from other food crops such as rice, maize,
cassava and sorghum (Akoroda and Hahn, 1995).

Nutrient losses in yam products during processing can be high
especially lostin minerals and vitamins. The amount of loss depends
primarily on the number of edible surface area exposed during
processing. Post harvest operations such as peeling, washing,
milling, sterilization, grinding and drying lead to losses of 22% and
37% in thiamine and riboflavin, respectively, and also high losses in
vitamin B more especially in white yam (Opara, 1999). Nutrients
losses also occur during culinary preparation of yam which can be

* e-mail: mohmash68@yahoo.ca

about 10 to 15% (Kay, 1987, cited in Opara, 1999). The purpose of
the study is to assess the effects of autoclaving time on the
organoleptic properties of white yam (Dioscorea rotundata poir) with
the purpose of extending shelflife through aseptic packaging.

Material and methods

The experiment was carried out at the Laboratory of the
Department of Crop Production and Horticulture of the Modibbo
Adama University of Technology (MAUTECH), Yola (latitude 9°23'N
of the equator and longitude 12°46'E of the Greenwich meridian at
an altitude of 185.9 m above sea level), Adamawa State. The variety
of yam, D. rotundata, was used for the research being the most
widely cultivated in the country, and was provided from Jimeta yam
market. Yam tubers were washed, peeled and chopped into chunks
of about 3cmx3cmx2cm and put in boiling water (100°C) for 15 min.
Treatments consisted of yam autoclaved at 121°C and 100 kPa at
five different autoclaving times of 0, 5, 10, 15 and 20 min (0 min as
control) and laid out in a Completely Randomized Design (CRD)
then replicated three times with each treatment containing 10
pieces.

Descriptive sensory analysis was conducted by five trained
panelists using scoring difference method. The sensory quality
attributes determined were colour, mealiness, taste, softness and
wetness, while the level of perception was assessed using a 7- point
scale (Table 1).

Data collected were subjected to Analysis of Variance using
SAS (1999). Least Significant Differences (LSD) tests were used to
compare means that showed significant difference at P < 0.05.
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Table 1. A 7-point scale for yam organoleptic properties test, using levels of perception

Points Colour Mealiness Taste Softness Wetness
7 Bright Mealy Sweet Soft Wet

5 Slightly bright Slightly mealy Slightly sweet Slightly soft Slightly wet
3 Slightly dark Soggy Bland Slightly hard Slightly dry
1 Dark Waxy Bitter Hard Dry

Results and discussion

There were highly significant differences (P<0.01) in the scores
for colour between autoclaved and non-autoclaved samples. The
yam that was not autoclaved was assessed as bright (6.8) by the
panel of assessors then followed by yam autoclaved for 5 min while
the yam autoclaved for 20 min was scored slightly dark (4.2) (Table
2). The highly significant differences between the treated and
untreated samples may be linked to thermal degradation of
colourless complex phenolic (proanthochanadins and lignin) to
coloured phenols (anthocyanidins) as earlier reported by Babajide et
al. (2006) that high temperature causes colour changes in white yam
due to degradation of phenolic compounds.

Highly significant differences (P<0.01) were recorded in terms

of mealiness between treated and untreated samples (Table 2). Yam
treated for 5 min in autoclave was perceived mealy (6.8) by the panel
of judges and yam autoclaved for 20 min was categorized as soggy
(4.6). The highly significant effect may be caused by steam pressure
and high temperature which led to gelatinization. This finding is
consistent with Opara (1999) who opined that steam pressure and
temperature of 77.5°C would cause gelatinization in white yam.

The mean scores for taste of autoclaved yam during descriptive
sensory analysis ranged from4.9t0 6.2, yam sample autoclaved for
5 min was scored sweet (6.2). The electric cooker boiled yam was
scored bland (3.8) which was highly significantly different (P<0.01)
from all the autoclaved samples (Table 2). The highly significant
difference is presumably due to formation of browning substances
on the untreated sample during processing, which was degraded by

Table 2. Effect of autoclaving time on organoleptic properties of white yam

Treatments Colour Mealiness Taste Softness Wetness
0 min 6.8 4.6 3.8 5.0 3.8

5 min 6.2 6.8 6.2 6.8 7.0
10 min 48 5.2 49 5.7 6.1
15 min 5.1 5.6 5.2 48 5.0
20 min 4.2 4.6 5.0 4.6 4.7
LSD 0.1 0.1 0.1 0.1 0.1
Levelof probability * * * ** *

** Highly significant at 1%

high steam pressure and heat and the result is congruent to Samir et Conclusion

al. (2005), cited in Adedeji (2010), who stated that bitter taste is
caused in yam by browning during processing.

Table 2 refers the mean values of softness of boiled yam
prepared from treated and untreated white yam using autoclave, and
there were highly significant differences (P<0.01) among them. Yam
autoclaved for 5 min scored highest as slightly soft (6.8) and yam
autoclaved for 20 min was the least preferred as slightly hard (4.6).
The highly significant preference level that occurred between
treated and untreated samples might be due to steam pressure as
also reported by Opara (1999) that yam cooked under steam
pressure soften.

The mean scores for wetness of autoclaved yam ranged from
wet (7.00) to slightly dry (3.80) and highly significant differences
(P<0.01) existed among the treated and untreated samples (Table
2). Treatment with autoclave for 5 min had the highest descriptive
rating of wet (7.00) by sensory assessors, while the sample boiled
with electric cooker had the least rating of slightly dry (3.80). The
highly significant differences recorded might be due to high
temperature and steam pressure the autoclaved samples were
subjected to. This resultis in tandem with Baah (2009) who observed
that cooking temperature increased wetness of white yam due to
swelling of starch granules.
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From the result of this study, autoclaving time (5, 10, 15 and 20
min) at 121°C and 100 kPa was found to positively influence
organoleptic properties of white yam - colour, mealiness, taste,
softness and wetness, assessed by a 7-point scale for level of
perception. The effect was more apparent on yam autoclaved for 5
min, which gives reason to recommend this autoclaving temperature
to be adopted forimproved sensory attributes of boiled white yam.
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