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ABSTRACT

The study investigated the effect of blanching prior to the traditional method of drying and
milling on some funectional properties of bitter yam flour. Seven equal parts of cleaned, peeled and
sliced bitter yam tubers were respectively blanched in clean water (at 100°C) for 0, 3, 6, 9, 12, 15
and 18 min, dewatered, oven-dried at 50°C and milled, using standard protocols. The peak effect,
was recorded in the sample blanched for 18 min. The real value range and the peak value relative
to the control showed a time independent and non-significant (p>0.05) decrease in the bulk density
(0.556+0.00% to 0.54+0.03%; 1.82%). However, the decrease in the swelling index (3.24+0.00% to
2.94+0.10%; 9.26%), water absorption capacity (3.14+0.00% to 2.6420.02%; 15.92%), oil absorption
capacity (2.17+£0.01% to 1.93+0.01%; 11.06%) and foam capacity (17.55+0.08% to 16.20+0.01%;
7.69%) and the inecrease in the pH (5.962+0.01% to 6.2020.01%; 4.02%) were time dependent and
significant (p<0.05). Thus, blanching as in this study, irrespective of time, significantly reduced
most of the functionalities of the resultant bitter yam flour. As discussed, the results may imply that
the resultant bitter yam flour could be less acidic, less toxic and less bitter but may neither bulk up
nor interact, especially with protein. These warrant further studies, especially on the sensory
evaluation and toxic potential of the resultant bitter yam flour.
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INTRODUCTION

Inadequate food supply in sub-saharan African and the attendant malnutrition problem
necessitated researches aimed at finding alternative food supply from available but less utilized
food sources (Musieba et al., 2013; Enujiugha and Ayodele-Oni, 2003). Yam (Dioscorea spp.) 18 a
food with economic and socie-cultural importance in many tropical countries (Medoua et af., 2005).
Yam 1s of nutritional and economic importance to the people in Nigeria and other West African
countries. It is rich in starch and allows many recipes. It is available all year round making it
preferable to other unreliable seasonal crops. Bitter yam (Dioscorea dumetorum) belongs to the
genus Dioscorea and family Dioscoreacae (Bai and Ekanayake, 1998). Ethno-medicinal importance
of bitter yam has been suggested (Dike ef al., 2012). Bitter yam is rich in phyto-nutrients
(Medoua et al., 2005; Alozie et al., 2009), yet it remains underutilized amid potential industrial
application (Owuamanam ef al., 2013; Ukpabi, 2010; Onuegbu ¢t al., 2011).
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The reasons for the limited use of bitter yam include the unpalatable bitter taste and high post
harvest hardening of the tubers (Medoua et al., 2005). To prevent the high post harvest hardening,
the tubers were dried and milled into flour. This simple processing measure may affect the
compositions of the tubers (Nowak and Haslberger, 2000). Ezeocha ef al. (2012) reported that
inecreased cooking duration improves the nutritional and phytochemical properties of the bitter yam
flour. Egbuonu et al. (2014) reported that soaking in clean water prior to oven-drying modified the
functional properties of the bitter yam flour. Therefore, there 1s need to assess the effect of other
simple processing methods prior to the traditional method of drying and milling on the resultant
bitter yam flour. Blanching is a cooking process but unlike ordinary cooking, the food substance 1s
plunged into boiling water and removed after a brief timed interval and ‘shocked’ by plunging into
iced water or cold running water to halt the cooking process. The purposes of blanching
{which literary means “to whiten”) include removing a strong taste from the food and softening or
cooking the food. Applewhite (1989) reported that blanching could enhance tenderization,
palatability and nutritional value by inactivating the endogenous toxic factors of foods,

Thus, this study aimed to investigate the effect of blanching in clean water (100°C) over time
pricr to oven-drying (50°C) on some functional properties of the resultant bitter vam flour. The
result from this study may provide basis for further studies aimed at improving the physicochemical
properties of the bitter yam flour.

MATERIALS AND METHODS

Source and preparation of materials: Bitter yam tubers were purchased randomly from retail
sellers at Owerri relief market in Imo State, south-eastern Nigeria. The equipment used including
milling machine, weighing balance thermometer, shaker and centrifuge machine, were obtained
from the laboratory of Food Science and Technology Department, Federal Polytechnic Nekede
Owerri, Imo State. All the chemicals used were of analytical grade.

Preparation of the bitter yam flour samples: Damaged tubers could result in loss of nutrients
{Adeyeye and Otokiti, 1999). Therefore, wholesome bitter yam tubers were sorted out, cleaned,
peeled, sliced with a chipping machine and weighed. The chips were shared into seven equal parts,
based on weight. The other parts were, respectively processed by blanching (at 100°C) for 3, 6, 9,
12, 15 and 18 min and then dewatered. All (the seven parts) were separately dried to a constant
weight in a moisture extraction oven (Gallenkamp 1H-100) set at 50°C, cooled for 30 min. and
milled (in a laboratory mill, Thomas Wiley mill model ED-5) into flour. The separate samples flour
was packaged in a properly labeled airtight container prior to analysis (Fig. 1).

Functional analysis: The bulk density, oil absorption capacity and water absorption capacity
were determined by the methods of Okaka and Porter (1979). The foam capacity was determined
by the method of Narayana and Narasinga Rao (1982). The swelling index was determined by the
method of Takashi and Sieb (1988) while the pH value was read from a pH meter.

Statistical analysis: Collected data was subjected to statistical analysis of variance (ANOVA) with
the Statistical Package for Sccial Sciences (SPSS) for Windows version 16. The Bonferroni post hoe
test was used to identify the means that differ significantly at p<0.05. Results were expressed as
Mean+5tandard Deviation (SD).
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Fig. 1: Schematic diagram for the control and soaked bitter yam flour

RESULTS

Blanching caused a significant (p<0.05) and time dependent increase in the pH wvalue
(5.96+0.01 to 6.20+£0.01%). This represents a peak increase by 4.02% in the sample blanched for
18 mins relative to control (Fig. 2).

As shown in Fig. 3, the decreased effect of blanching on the bulk density (0.55+0.00 to
0.5420.03%) was neither significant (p>0.05) nor time dependent and the peak effect (18 min)
represents a decrease by 1.82% relative to control (0 min).

The decrease in the swelling index (3.24+0.00 to 2.9440.10%) or a peak decrease by 9.26% in
the sample blanched for 18 min relative to control, was significant (p<0.05) and time dependent
(Fig. 4).

The results show a significant (p<0.05) and time dependent decrease in water absorption
capacity (3.14+£0.00 to 2.6420.02%), o1l absorption capacity (2.17+0.01 to 1.93£0.01%) and foam
capacity (17.5520.08 to 16.20+0.01%), representing a peak decrease by 15.92, 11.068 and 7.69%,
respectively (Table 1).

DISCUSSION

This study investigated the effect of blanching in water (100°C) over time prior to the
traditional method of drying and milling on the pH value, swelling index, bulk density, water, il
and foam capacities of the resultant bitter yam flour. This is because these functional properties
may affect food quality, utility and acceptability. In a similar study on the bitter yam flour
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Fig. 3: Effect of blanching on the bulk density of the resultant bitter yam flour

obtained by soaking pricr to oven-drying. Eghuonu ef al. (2014) suggested that some functional
properties of the bitter yam flour can be modified by simple processing methods.

The pH value increased (p<0.05) from 5.96-6.20% (from 0-18 min blanching time), implying
an increase in the alkalinity or a reduction in the acidity of the bitter yam flour. Blanching
temperature (100°C) could result in the vaporization of the volatile fatty acids leading to the
result was reported (Owuamanam ef al., 2013). The low acidity
implication of the result further suggests reduced toxicity and improved storage capacity of the
blanched samples. For these reasons, the bitter yam flour sample blanched for 18 min was the most
preferred. Acid value is a measure of the amount of free fatty acids and the extent to decompaosition
by lipase action (Champe and Harvey, 1994). The decreasing (p<0.05) value in foam capacity with
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Fig. 4: Effect of blanching on the swelling index of the resultant bitter yam flour

Table 1: Effect of blanching on the water absorption capacity, oil absorption capacity and foam caparity of the resultant bitter yam flour

Water absorption il absorption Relative
Blanching time (h) capacity (%) Relative decrease (%) capacity (%) Relative decrease (%) Foam capacity (%) decrease (%)
o] 3.144£0.00% 2.17+£0.01* 17 55£0.08*
3 3.00+£0.00° 4.46 2.13+0.00° 1.84 16.80+£0.01° 4.27
6 2.98+0.00° 5.10 2.10£0.01° 3.23 16.71£0.01° 4.79
9 2.81+0.00° 10.51 2.08+0.01° 4.15 16.28+0.02 7.24
12 2.76£0.00° 12.10 1.98+0.01¢ 8.76 16.25+0.05° 7.41
15 2.66+0.01¢ 14.33 1.95+0.04% 10.14 16.23+0.01¢ 7.52
18 2.64+0.02° 15.92 1.934+0.01° 11.06 16.20+0.01° 7.69

Values are Mean+SD of triplicate determinations. Values on the same column with different superscripts means that the difference is
statistically significant (p<0.05)

increasing blanching time probably was due to reduction in the acidic content of the blanched
samples compared to the control. Adgjumo et al. (2013) attributed the decrease in foam capacity to
a reduction in the acidic content. This does appear to support the present result on pH value that
increased (p<0.05) with blanching time, implying reduction in the acidic content.

Bulk density determines packaging requirements and material handling in the food industry
{(Unuigbe and Ozekhome, 2009) and low bulk density suggests lesser weight and improved
handling. The effect of blanching on the bulk density of the bitter yam (Fig. 3) was not-significant.
(p>0.05) and time independent, hence the observed slight modification could be negligible. The
swelling index decreased (p<0.05) from 3.24-2.956% (from the unblanched sample to the sample
blanched for 18 min). This implies the reducing exposure of the bitter yam flour to the action of
water or its (bitter yam flour) reducing potential to absorb water and bulk up. The observation was
contrary to the report that heat treatment over time resulted in increased swelling index of flours
(Ikegwu and Ekwu, 2009), Owuamanam et al. (2013) reported a significant (p<0.05) increase in
the swelling index of bitter yam flour but the processing method involved steeping and boiling in
varying concentration of trona solution. Processing time affects swelling (Iwe, 2003) which may
explain the difference in the swelling capacity of the bitter yam flour at different blanching times.
However, the difference between 9 min (3.03£0.01%) and 12 min (3.01£0.01%) or 15 min
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(2.97+0.01%) and 18 mn (2.94+0.10%) was not statistically significant (p>0.05), suggesting that
a wider range of blanching time is required to achieve a significant difference in the swelling index
of the resultant bitter yam flour.

Usually, heat induces increased water absorption in foods {Onimawo and Akubor, 2005;
Etudaiye et al., 2009), Thus, the decrease (p<0.05) in water absorption capacity (from 2.14 to
2.64%) observed in this study was not expected. It could be that the heat generated within the
blanching time range in this study did not favor the increase in water absorption capacity. The
decrease in the water absorption capacity contradicts the significant (p<0.05) increase reported by
Owuamanam et al. (2013) but the bitter yam flour was processed by steeping and boiling in
varying concentration of trona sclution. Nevertheless, the result supports that of this study on
swelling index, which implied the reduced potential of the bitter yam flour to absorb water.
Furthermore, low water absorption capacity indicated compactness of the molecular structure of
food (Sanni ef al., 2008) which does seem to support the decreased bulk density result of this study.
The significant (p<0.05) and time dependent decrease in water absorption capacity 1s a major
limitation on the potential use of the resultant bitter yam flour for bread making and, in aqueous
formulations, may further limit protein incorporation as suggested by Enujiugha (2003).

The cil absorption capacity decreased (p<0.05) form 2.17-1.93% (unblanched to the sample
blanched for 18 min). This is contrary to the increase reported by Padmashree ef al. (1987),
although in cowpea but is in agreement with the decrease reported by Owuamanam et al. (2013)
in bitter yam flour processed by steeping and boiling in varying concentration of trona solution. Oil
absorption capacity indicates the food potential to retain flavor and to increase the mouth feel
(Kinsella and Melachouris, 1976; Hutton and Campbell, 1981; Udensi and Iwe, 2009). Therefore
bitter yam flour obtained by blanching may have a low degree of flavor retention and mouth feel
as suggested by [kegwu and Ekwu (2009). This may as well reduce the characteristic bitter taste’
of the bitter yam, which 1s among the reasons for the limited use of bitter yam (Medoua ef al,,
2005).

Thus, blanching as in this study, irrespective of time, significantly reduced most of the
functionalities of the resultant bitter yam flour. As discussed, the results may imply that the
resultant bitter yam flour could be less acidie, less toxic and less bitter but may neither bulk up nor
interact, especially with protein for possible industrial utilization. These warrant further studies,
especially on the sensory evaluation and toxic potential of the resultant bitter yam flour.
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