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Abstract  

Cocoyam is a crop valued for its tuber and leaves in West Africa. It is a semi perishable class of food due to its high 

moisture content. In an attempt to extend its use and expand its utilization, the effect of blanching time and slice 

thickness on some quality attributes of poundo-cocoyam was investigated. Cocoyam corms without rot and decay 

were collected, peeled, washed, sliced at 1, 3 and 4mm thickness, blanched at 100oC for 10, 15 and 20 mins, dried at 

65oC and then milled into fine flour. The proximate and sensory analyses of the samples were evaluated using a 

standard laboratory method and a 9-point hedonic scale respectively. The data obtained were analysed for inferential 

and descriptive statistics using SPSS version 23.0. The proximate content ranged from 8.36-10.22, 2.01- 4.50, 6.29-

13.16, 0.73-2.29, 11.06-14.82, 60.69 -68.92 % for moisture, ash, fat, fibre, protein and carbohydrates respectively. 

Samples blanched at higher time and reduced slice thickness had low ash, fat and fibre contents, however there were 

higher values of protein, moisture and carbohydrate contents. The organoleptic properties of the poundo-cocoyam 

showed that the samples were significantly different (p 0.05) in taste, colour, aroma, flavour and texture, but there 

was no significant difference in the mean score for firmness. Sample G5I blanched at 15 min with slice thickness of 

3 mm, was the most preferred in terms of the overall acceptability with the highest mean score of approximately 8.0. 

In conclusion, production of poundo cocoyam is a way of expanding its utilization. 

 

Introduction  

Cocoyam (Colocasia esculenta) is an edible, highly nutritious and an underutilized crop that belongs to the family, 

Araceae. About 30 to 40 species of cocoyams have been identified but only 5 to 6 species produce edible parts 

(Nwanekezi et al., 2010). Colocasia esculenta (L) Schott commonly known as taro and Xanthosoma sagittifolium 

(L) Schott, which is generally referred to as Tannia are the most important species of the family Araceae (Anthony 

and Eka, 1998).They are simply referred to as cocoyam in many parts of the world, especially in Africa. Nigeria is 

the world’s largest producer of cocoyam, accounting for about 31.2% of the total world output with the current 

production estimated at 3,175,842 tons (FAO, 2009). Cocoyam has nutritional advantages over other root and tuber 

crops (Ojinnaka and Nnorom, 2015). It has more crude protein than other root and tuber crops and its starch is 

highly digestible because of the small size of the starch granules, its contents of calcium, phosphorus, vitamin A and 

B-vitamins are reasonable (Ojinnaka and Nnorom, 2015). All these are not fully explored, due to its low production 

and underutilization. Ammar et al. (2009) noted that edible aroid flour could be advantageous in the preparation of 

myriad products by the food development industry since it could be used in dehydrated soup formulation, baking 

goods, formulation of baby food, snacks and breakfast products. 

Furthermore, cocoyam is used in a range of indigenous foods, however, it post-harvest losses are high due to 

mechanical damage of corms during harvest and microbial attacks on such damaged corms during storage due to its 

high moisture content. Cocoyam can be processed into flour in order to extend the shelf-life of the commodity 

thereby making it available for use all year round. ‘Elubo Koko’ is a traditional flour product obtained after peeling 

cocoyam, slice and dry (mostly sundried) and it is then milled; which are usually made into paste and consumed 

with soup (Babajide et al., 2005). Poundo-cocoyam flour is a fine powder, made from the processing of cocoyam 

tuber. The process involves harvesting, sorting, peeling, slicing, blanching, drying and milling. All these stages or 

processes can be done using various ways which can affect the product in one way or the other.  According to 

Adejumo et al., (2013), the quality of some roots and tubers flour produced is dependent on the parameters taken 
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into consideration during its processing operation. These parameters include blanching time, blanching temperature 

and slice thickness. Thus, this study evaluates the effect of blanching time and slice thickness on some quality 

properties of the poundo-cocoyam flour 

Materials and Methods  

 Samples collection and production of Poundo-cocoyam flour 

Cocoyam tubers were purchased from a local market in Ilaro, Ogun state, Nigeria. The tubers were packed in jute 

bags and taken to the Food Processing Laboratory of the Federal Polytechnic, Ilaro for further processing. Other 

materials are: Stainless steel kitchen knife, cutting board, weighing balance, sieves and basins. 

Experimental Design 

A 32 full factorial design was used to investigate the effect of blanching time and slice thickness on some quality 

properties of the Poundo cocoyam flour.  

Poundo-cocoyam flour was produced using the procedure described by (Otegbayo et al., 2005). Fresh cocoyam 

tubers without rot and decay were selected and washed to remove adhering particles and other debris. The cocoyam 

tubers were peeled using the kitchen knife and washed in clean portable water. The peeled tubers were sliced into 

smaller pieces of about 1, 3 and 4mm thicknesses respectively, and blanched at 100˚C for 10, 15 and 20minutes and 

then dewatered. They were dried at 65˚C in a cabinet dryer, cooled for some minutes, milled into flour then sieved 

with a standard laboratory sieve to obtain fine Poundo-cocoyam flour and packaged in polyethylene bags separately 

prior to analysis. 

Proximate analysis 

The poundo-cocoyam flour samples were analyzed for the proximate composition namely: protein, ash, fibre, fat 

and moisture using standard methods of Association of Official Analytical Chemists (AOAC, 2005). Carbohydrates 

were determined by difference. 

Determination of protein content 

The protein content determination was carried out using micro Kjedhal method as described by AOAC (2005), 

which involves wet digestion, distillation and titration. The protein content was determined by weighing 3g of 

sample into a boiling tube that contain 25ml of concentrated Sulphuric acid and one catalyst tablet containing 5g 

K2SO4, 0.15CuSO4 and 0.15g TiO2. Tubes were heated at low temperature for digestion to occur. The digest was 

diluted with 100ml distilled water, 100ml of 40% NaOH and 5ml NaS2O3, after which anti-bumping agent was 

added; and the sample was diluted with 10ml of boric acid. The NH4 content in the distillate was also determined by 

titrating with 0.1N standard HCl using a 25ml burette. A blank was prepared without the sample. 

%Crude protein= (Actual titres value – Titre of blank)×0.1N of HCl×0.014×conversion       factor(6.25) ÷(Weight of 

sample)×100           (1) 

Determination of ash content 

The ash content of each sample was determined using the method described by AOAC, (2005). Five grams of the 

samples was weighed into crucible in triplicate. The sample was placed in a muffle furnace at 550˚C until a light 

grey ash was observed and a constant weight obtained. Then, the samples were cooled in the desiccator to avoid 

absorption of moisture and weighed to obtain the ash content. The ash content was calculated as follows: 

% Ash content=  x 100       (2) 

Where: W2 weight of sample and crucible before ashing 

 W1= weight of sample and crucible after ashing 

 Wo  = weight of the sample  
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Determination of fiber content 

The fiber content of each sample was determined using the method described by AOAC, (2005).About five grams of 

sample was weighed into a 500ml Erlemeyer flask and 100ml of   TCA digestion reagent was added. It was boiled 

and refluxed for exactly 40minutes from the time boiling commence. The flask was removed from the heater, cooled 

a little and then filtered through a 15.0cm No.4 Whatman paper. The residue was washed with hot water stirred once 

with a spatula and transfer to a porcelain dish. The sample will be dried at 105˚C. After drying, it was transferred to 

a dessicator and weighed as W1.It was then burnt in a muffle furnace at 500˚C. 

% crude fiber =  x 100%     (3) 

Where: W1= Weight of dried samples + dish 

 W2=Weight of dish 

 W0=Weight of sample initially 

 

Determination of fat content 

The fat content of each sample was determined using the method described by AOAC, (2005). About five grams of 

samples was weighed using a chemical balance and wrapped up in a filter paper. It was placed in an extraction 

thimble that was cleaned, dried in an oven and cooled in the desiccator before weight. Petroleum ether solvent of 

about 25ml was measured into the flask, and the fat content was extracted. After extraction, the solvent was 

evaporated by drying in the oven. The flask and its contents was cooled in a desiccator and weighed. 

The fat content was calculated as follows: 

 % fat content =  x 100    (4) 

Determination of moisture content 

The moisture content of each sample was determined using the method described by the AOAC, (2005). Five grams 

of samples was weighed into petri dish of a known weight. It was dried in the oven at 105±1˚C for 4hours.The 

samples was cooled in a desiccator and weighed. The process of heating, cooling and weighing was repeated for 

30minutes interval until a constant weight was obtained.The moisture content was calculated as follows: 

% moisture =   X 100   (5) 

Change in weight= Weight of crucible and sample before drying- Weight of crucible and sample after drying. 

Determination of total carbohydrate content 

This was obtained by difference. The carbohydrate content was determined by subtracting the total sum of the 

percentage of fat, moisture, ash, crude fiber and protein content from 100 (AOAC, 2005). 

%Carbohydrate=100 - %( protein +fat +fiber +ash +moisture content).     (6) 

Sensory evaluation 

The poundo-cocoyam flours sensory qualities were assessed by 15 semi-trained panelists comprising of staff and 

students of the Federal Polytechnic Ilaro, Ogun state. A nine-point hedonic scale quality analysis was used with 

1=dislike extremely, 5=neither like nor dislike, and 9=like extremely to evaluate for taste, texture, colour and 

general acceptability of the samples. (Larmond, 1997). The panelists were instructed to rinse their mouths with clean 
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water after tasting each sample and not to make comments during evaluation to prevent influencing other panelists. 

They were also asked to comment freely on samples on the questionnaires that was given to them, 

Statistical analysis 

Data obtained were analyzed using the Statistical Package for the Social Sciences version 23.0. Analysis of variance 

(ANOVA) was used to determine the differences between the means and the significant differences were separated 

at 5% probability level using Duncan’s Multiple Range Test. 

Results and Discussion  

Table 1: Proximate Composition of Poundo-Cocoyam Flour. 

Sample  Moisture  Ash  Fat  Fiber Protein  CHO 

A2J 9.93± 0.09h 2.24± 0.02b 6.01±0.01a 0.99±0.01b 11.11±0.01b 67.78±0.03i 

G5I 7.87±0.02c 3.87±0.01g 6.34±0.01b 1.97±0.01g 14.34±0.01f 65.62±0.04e 

X2F 8.14±0.02d 3.52±0.02f 8.26±0.01e 1.71±0.01f 14.57±0.03g 63.82±0.01e 

6NU 9.50±0.28g 2.57±0.02c 7.45±0.02d 1.08±0.01c 11.36±0.03c 68.05±0.03g 

C7K 9.18±0.03f 2.77±0.01d 6.29±0.06b 1.18±0.01d 11.68±0.02d 68.92±0.00h 

W8D 7.10±0.02a 4.50±0.00i 10.22±0.03f 2.29±0.01i 14.82±0.02h 61.08±0.04b 

3BZ 7.43±0.02b 4.03±0.04h 11.24±0.01g 2.06±0.03h 14.56±0.01g 60.69±0.03a 

Z1K 10.22±0.02i 2.01±0.01a 13.16±0.04h 0.73±0.01a 11.06±0.01a 62.85±0.02c 

2MY 8.36±0.04e 3.29±0.01e 6.85±0.02c 1.45±0.02e 13.89±0.01e 66.20±0.06f 

Results are expressed as mean ± standard deviation,  

Values with different superscript letters in each row are significantly different (p≤0.05) 

 

A2J- blanched at 15mins at 1mm, G51- blanched at 15mins at 3mm, X2F- blanched at 15mins at 4mm, 6NU- 

blanched at 20mins at 1mm, C7K- blanched at 20mins at 3mm, W8D- blanched at 20mins at 4mm, 3BZ- blanched 

at 10mins at 1mm, Z1K- blanched at 10mins at 3mm 

2MY- blanched at 10mins at 4mm 

 

The effect of blanching time and slice thickness on the proximate composition of the poundo-cocoyam flour samples 

is shown in Table 1 The value of the moisture content decreased as the slice thickness increased from 1mm to 4mm 

at 20min blanching time (7.10–10.22 %).The decrease in moisture content with increase in blanching time may be 

due to the soft and porous texture of the corms after blanching resulting in maximum moisture loss. The range in 

moisture content recorded from the poundo-cocoyam samples were slightly above those observed by Abioye (2012), 

while higher range of values were also observed by Fashina et al., (2016). Abioye (2012) explained that moisture 

content of any sample is an indicator of the shelf-life, and is also an index of keeping quality. In other words, the 

lower the moisture content, the more the storability and proficiency for industrial processing. 

The ash content of the flour samples ranged from 2.01–4.50 % with corresponding increase in blanching time and 

differed significantly (p<0.05). The ash content decreased with increase in blanching time but increased as the slice 

thickness increased. Samples sliced at 4mm thickness and blanched at 20 minutes retained the highest value due to 

increases in the thickness of cocoyam slices. The range of values of ash content observed in this study was similar to 

those reported by Adejumo et al., (2013) and Abioye (2010). Kone et al., (2014) also pointed out that the decrease in 

ash content of the flour can be ascribed to possible leaching of soluble mineral elements in boiling water. 

Blanching time and slice thickness have a decreasing effect on the crude fat of the poundo-cocoyam samples. This 

study showed that the fat content decreased with increase in slice thickness and also decreased as blanching time 

increased from 10min to 20min with the values ( 13.16- 6.01%). The lower fat content observed at higher blanching 

time could be associated with the oxidation of fat during blanching. This result is in agreement with the work done 

by  Kone et al. (2014) who deduced that the high loss of fat content resulted from longer blanching time. This low 

fat content is beneficial as it will reduce the chances of rancid development and enhance the its storage life. Fat is of 
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uttermost importance in diets as it promotes the absorption of fat-soluble vitamins and plays a significant role in the 

shelf-life of food products as reported by Bogert et al., (2009). As such, relatively low fat content, the values 

obtained in this study for poundo-cocoyam flour are desirable for longer storage. 

The crude fiber content decreased with increase in slice thickness and also decreased as blanching time increased. 

The fiber content decreased from 2.29 – 0.72%, which is an indication of softening of the fibrous tissues and bio-

conversion of carbohydrates and lignocelluloses into protein during blanching. This agrees with the finding of Hwei-

Ming et al., (2004).The low fiber contents of the poundo-cocoyam flour samples also agrees with the report of 

Abara et al., (2011) that white yams are low in fiber. Crude fiber has been found to support the movement of food 

across the digestive tract which could help in the movement of bowel and prevention of colon cancer (Adeleke and 

Odedeji, 2010). 

Blanching time and slice thickness have an increasing effect on the crude protein of the poundo-cocoyam samples. 

The cocoyam samples blanched at highest duration compared to other samples had the highest value of 14.82%. In 

contrast, Igbabul et al., (2014) reported higher values for protein content of fermented cocoyam flour. These 

variations may be attributed to difference in processing treatments, specie, climatic and other environmental factors 

where the cocoyams were grown (Ihekoronye and Ngoddy, 2005). 

Carbohydrate content showed significant increase with blanching time. The high content of carbohydrate observed 

in the samples may be attributed to the high amount of starch in cocoyam corms. Babajide (2006) reported that, 

carbohydrate is the major nutrient in root and tuber crops. The highest value obtained from Sample C7K (68.92%) 

which had the highest blanching time while the least value of carbohydrate content was noted in sample B3Z 

(60.69%) which was for cocoyam with the least blanching time of 10mins. These results of the carbohydrate content 

of the poundo-cocoyam samples were in conformity with those reported by Igbabul et al., (2014) and Leng et al., 

(2011) who also reported that cocoyams are rich in starch and blanching at high time induce gelatinization. 

Table 2: Sensory evaluation of the Poundo-cocoyam flour influenced by blanching time and slice 

thickness 

Sample  Colour  Taste  Flavour  Aroma  Texture Firmness  Overall 

Acceptability  

    A2J 7.67±0.90c 7.47±0.83b 7.33bc±1.11bc 6.93±1.28a 7.60±0.99b 7.33±0.82a 7.93±0.70b 

G5I 7.00±1.07abc 7.60±1.12b 7.60±1.12c 7.80±1.01b 7.40±1.30ab 7.67±0.98a 7.93±0.80b 

X2F 6.73±0.88a 6.87±0.99ab 6.87±1.30abc 7.00±1.31a 7.33±1.05ab 7.40±0.83a 7.40±0.83ab 

6NU 6.67a±0.62a 6.53±0.92a 6.33a±1.18a 6.33±1.11a 6.73±0.70a 7.07±0.88a 6.80±0.86a 

C7K 6.87ab±0.92ab 6.87±0.64ab 6.67±1.18ab 6.80±0.68a 7.53±0.83b 7.40±0.91a 7.33±0.90ab 

W8D 6.80a±0.77a 7.20±0.77ab 6.80abc±0.86abc 6.53±0.52a 7.33±0.98ab 7.33±0.82a 7.40±0.63ab 

3BZ 7.13±0.99abc 7.27±1.03ab 6.27±1.10a 6.53±1.13a 7.47±0.74ab 7.40±0.83a 7.40±1.06ab 

Z1K 7.53±0.64bc 6.87±1.06ab 6.67±0.72ab 6.93±0.70a 7.07±0.88ab 7.07±0.88a 7.40±0.74ab 

  2MY 7.07±0.96abc 7.20±0.86ab 7.00±0.76abc 6.93±0.80a 7.33±0.62ab 7.27±0.70a 7.27±0.70 

Mean scores with different superscripts along the same column differ significantly at P<0.05, while mean scores 

with the same superscripts are not significantly different (p>0.05). All scores are based on 9-points hedonic scale. 

Mean values for consumer acceptance scores for the attributes tested of poundo-cocoyam are shown in Table 2.The 

colour of the poundo-cocoyam was slightly brown with Sample A2J having the highest mean score of 7.67, while 

Sample 6NU had the lowest mean score of 6.67 but Sample Z1K had a mean score of 7.53 closer to the highest 

mean value. 

Sample G5I of the poundo-cocoyam had the highest taste score of approximately 8.0, which is ‘very much liked’. 

This was similar to Sample A2J which was moderately liked with a taste score of 7.47. This result proves that both 
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samples were equally accepted in terms of taste. However, Sample A2J and G5I were significantly different 

(p  from the rest of the samples. 

Mean values for consumer acceptance scores for the attributes tested of poundo-cocoyam are shown in Table 2.The 

colour of the poundo-cocoyam was slightly brown with Sample A2J having the highest mean score of 7.67, while 

Sample 6NU had the lowest mean score of 6.67 but Sample Z1K had a mean score of 7.53 closer to the highest 

mean value. 

Sample G5I of the poundo-cocoyam had the highest taste score of approximately 8.0, which is ‘very much liked’. 

This was similar to Sample A2J which was moderately liked with a taste score of 7.47. This result proves that both 

samples were equally accepted in terms of taste. However, Sample A2J and G5I were significantly different 

(p  from the rest of the samples. 

Flavour is a desirable quality of poundo-cocoyam. Sample G5I had the highest rating in flavour with a mean score 

of approximately 8.0 which is ‘very much liked’ has a significant difference (p 0.05) from all other samples while 

sample 2MY has the lowest mean. However, the other samples have the same range of mean score. With this result, 

it showed that Sample G5I poses a more pronounced flavour from the other samples 

Aroma is another attribute that influences the acceptance of flour products. Sample G5I had the highest mean score 

of 7.80, although there was no significant (p  difference in all other samples.This showed that Sample G5I 

was mostly preferred by the panelists in terms of flavour, while others were just ‘slightly liked’.  

Sample A2J and Sample Z1K had the highest texture score of approximately 7.60 that is ‘very much liked’ by the 

panelist. Sample 6NU had the lowest rating  with the score 6.73.It was observed that there was no significant 

difference (p ) in all the firmness score of the samples, but Sample G5I had the highest score of 7.67 while 

Sample 6NU the lowest mean score  of 7.07.  

The quality of the poundo-cocoyam flour in terms of taste, flavour, colour, aroma and texture influenced the overall 

acceptability of the sample. There was significant (p difference among all samples. Sample G5I had the 

highest score of approximately 8.0 which showed that they are ’very much liked’ and most preferred by the panelists 

and Sample X2F had the lowest score of 6.80. From the result, Sample G5I was the most preferred poundo-cocoyam 

sample by the panelists and had higher ratings in taste, flavour, aroma, texture, flavour and overall acceptability with 

score of approximately 8.0 for each attribute.  

Conclusion 

Results from this work showed that poundo-cocoyam flour was produced from cocoyam using varying slice 

thickness and blanching time. The influence of blanching time and slice thickness were showed to have significant 

effect (p  on the proximate and sensory properties of the poundo-cocoyam flour. The result of the proximate 

composition showed decrease in fat, ash and fiber while moisture, carbohydrate and protein were found to increase 

as blanching and slice thickness increased. The overall acceptability, taste, flavour, aroma and firmness were also 

influenced by the blanching time and slice thickness which showed that sample G5I blanched at 15min with 3mm 

thickness was the most accepted sample in terms of all the sensory attributes  

Recommendations 

Since Nigeria is ranked one of the world’s largest producers of cocoyam, the processing of cocoyam into poundo-

cocoyam flour should be embarked upon in order to make the product available all year round at the household level 

which will be faster to cook. Also, more processing industries should be established to boost exportation and to 

generate foreign exchange income. 
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