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Abstract 

Taro use is limited due to undiversified utilization options. Generating information on diverse 

household utilization options of improved taro cultivars and their commercially viable processed forms 

would boost uptake of newly release varieties. The objective was to assess the utilization potential of 

four improved taro varieties for diverse food products to ultimately increase their demand for increased 

production, trade and enhanced farmer’s livelihood. Sensory evaluation and corm dry matter content 

were determined. Flour RVA profiling, starch pasting properties and starch granule morphology were 

determined using rapid viscosity analysis and light microscopy, respectively. The taro varieties showed 

diverse food options and pasting properties. Their RVA profiles classification provided a practical 

guideline for food producers and breeders to select suitable varieties for further product development. 

These improved taro varieties, when promoted will significantly provide diversified utilization options 

of taro in Ghana for recovery of the taro industry for food and job security. 
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Introduction 

Taro [Colocasia esculenta (L.) Schott] is a member of the Araceae family and subfamily 

Aroideae [1, 2]. It is one of the oldest cultivated crops grown mainly for its edible corms [3-6]. 

Originating from Southeast Asia, it has spread globally as a significant food security crop in 

Africa, Asia, the Pacific, and the Caribbean [7, 8]. The corms, leaves and petioles are used as a 

vegetable [9]. In addition to being rich in carbohydrate and proteins, the crop has significant 

bioactive compounds like riboflavin, thiamine, phosphorus, iron, zinc, potassium, copper, 

manganese as well as vitamin B6 and vitamin C [10, 11]. The corms are widely consumed in 

most parts of Africa in the form of fried, roasted or cooked products. It has medicinal value 

in reducing tuberculosis, ulcers, pulmonary congestion and fungal infection [12-15]. It is also 

rich in easily digestible starch as well as iron and zinc and is a specialty food for potentially 

allergic infants and persons suffering from gastro-intestinal disorders. Comparatively, it 

holds a considerable amount of starch more than potato or sweet potato [16].  

The utilization potential of taro has not fully been exploited in Ghana despite its contribution 

to food and income security [17]. Limited utilization options and the outbreak of the taro leaf 

blight disease (TLBD) caused by Phytophthora colocasiae are key factors that have caused 

taro to remain an underutilised crop resource in Ghana. To avert the decline in production 

and utilization of taro as well as its dwindling contribution to rural and national economies, 

four improved taro varieties highly tolerant to the TLBD were released for commercial 

production and utilization in Ghana [18]. However, the utilization of the corms is limited [19], 

due to undiversified utilization options as a result of lack of its value-added food forms. 

Thus, end-users have difficulty determining the most suitable attributes for a particular use. 

Bridging end-users’ knowledge gap on utilization options of improved taro cultivars and 

their integration in agribusinesses would redeem taro as an underutilised resource for food, 

job and income security. 

The objective was to assess the utilization potential of four improved taro varieties for their 

suitability for diverse food products for increased production, trade and enhancement of 

farmer’s livelihood. 
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Materials and Methods 
This work was carried out at the CSIR-Crops Research 
Institute Postharvest Laboratory, Fumesua. A representative 
sample of corms (small, medium and large) of each variety 
was brought to the laboratory and processed for analysis 
within 48 h after harvest. The four improved taro varieties 
used were CRI-Huogbelor, CRI-Asempa, CRI-Agyenkwa, 
and CRI-Yen anya woa. A farmer preferred Local variety 
was used as check. 
 
Sensory evaluation 
Based on the approach of [20], a representative sample of 
corms of all the improved varieties and the local variety 
were washed, peeled and cut into chunks of approximately 
equal size (9.7 x 4 cm). Ten chunks of each variety were 
placed in boiling water and cooked. The optimum cooking 
was determined by piercing through with a fork [21]. Five 
washed and peeled corms were also sliced and fried into 
crispy chips. The cooked samples were kept in food warmer 
containers to maintain a warm temperature to avoid wide 
variation in temperature during assessment. The assessment 
was done using focus group discussion consisting of 
consumers of varied age and educational background. All 
the samples were presented to the assessors in transparent 
plastic containers labelled with 3-digit codes. The order of 

sample presentation was completely randomized for 
different sets of the assessors, to rule out bias in order of 
presentation. Thirty trained assessors were involved. 
Assessment was based on product taste, flavour, overall 
quality and appearance. Chunk boiled samples (ampesi) 
were scored using a scale of 1- 4; where 1 - excellent, 2 - 
very good, 3 – good, and 4 – poor/bad. Processed product 
samples and their attributes were scored as excellent (+++), 
very good (++), good (+), and poor/bad (-). Data were 
analysed using simple means score. 
 
Corm dry matter content determination 
Corm dry matter content was determined gravimetrically as 
the remaining residue after drying [22]. Fresh corm samples 
of sizes small, medium and large were selected, washed 
thoroughly with clean tap water, and wiped with hard tissue. 
Samples were peeled and partitioned into four dimensions 
for each of the varieties of which the opposite sides were 
selected as a true representative sample. The representative 
samples were grated and 50 g each weighed into an already 
weighed and well labelled perforated envelopes in 
duplicates using an electronic scale of accuracy 0.1 mg. 
Samples were dried in a cabinet dryer at 60 °C for 72 h. 
Dried samples were allow to cool at room temperature for 
weighing. Dry matter content was determined as: 

 

 
 

Determination of flour and starch pasting properties 
Representative corm samples were washed with tap water 
and peeled. Peeled corm samples were grated, air-dried in 
an air oven at 60 ºC for 72 h, milled through 60 – 80 mesh 
screen using Cyclotec 1093 sample mill, and the flour 
obtained stored in an air-tight polythene bags at room 
temperature. For the starch, washed and peeled corms were 
macerated and the starch obtained through filtration, 
sedimentation and decantation were air-dried for 72 h to 
12% moisture content. Both the flour profiling and the 
starch pasting properties were done using rapid viscosity 
analyzer (RVA model 4500, Perten Instruments, Australia) 
in duplicates. Fourteen percent (Dry weight basis) flour 
slurries were used to run the flour profile while 11.2% (dry 
weight basis) starch slurries were used to determine the 
pasting temperature, peak time, peak viscosity, setback 
ratio, and stability ratio of the starch. 
 
Starch granule size 
With the aid of a spatula, about 10 mg starch sample of each 
taro variety was mixed with 2 drops iodine solution (0.2%), 
spread thinly on a glass slide, and observations made using a 
light microscope (Novex, Holland) with an eyepiece 
calibrated for measuring starch granules size. A digital 
camera (Canon sx210 IS) was used to take micrographs at 
400x magnification. 
 
Results  
The dry matter content of the taro varieties ranged from 
33.0% for CRI-Huogbelor to 38.9% for the Local variety. 
The corm mealiness of the varieties also ranged from 1.1 for 
the other three improved varieties to 1.4 for CRI-Huogbelor. 
All the taro varieties had higher dry matter content than the 
overall mean dry matter (37.2%) content except CRI-
Huogbelor. The overall mean mealiness was equal to that of 
the Local variety but slightly higher than all the other 
improved varieties except CRI-Huogbelor. These results are 
presented in Table 1. 

CRI-Huogbelor had the least-best sensory product 
characteristics score among the taro varieties while CRI-
Agyenkwa was top best even though it had a bit of itchiness 
(Table 2). CRI-Huogbelor had the least product appearance, 
and together with the local variety was poor in crispy chips 
preparation (Table 2). Crispy chips prepared from the taro 
varieties are presented in Plate 1.  
CRI-Yen anya woa recorded the smallest starch granule size 
(1 – 2.5 µm), followed by CRI-Huogbelor (1 – 5.5 µm) 
while CRI-Asempa recorded the largest starch granule size 
(3 – 10 µm) (Table 3). Micrographs of the taro varieties 
starch granules are shown in Plate 2.  
The highest peak viscosity (2970 centipoise) was obtained 
by CRI-Huogbelor followed by CRI-Agyenkwa (1823 
centipoise) with the Local given the lowest peak viscosity of 
945 centipoise. The highest and the lowest peak time of 6.46 
min and 5.07 min were recorded for the Local variety and 
CRI-Asempa. Pasting temperature ranged from 85.65 °C to 
88.80 °C, and these values were given by CRI-Huogbelor 
and the Local variety. The highest stability ratio (0.98) and 
setback ratio (1.5) were given by the Local variety while 
their respective lowest values were produced by CRI-
Huogbelor (0.65) and CRI-Asempa (1.38). These results are 
in Table 4.  
The rapid visco-amylograph pasting profiles of the flour of 
the taro varieties are shown in Figure 1. The taro varieties 
showed diversity in pasting profile. CRI-Huogbelor the 
highest viscosity (>2,000 centipoise), followed by CRI-
Agyenkwa, CRI-Asempa, and CRI-Yen anya woa (>1,000 
centipoise) while the Local variety recorded the lowest 
viscosity (<1,000 centipoise). 
 

Discussion 

All the improved taro varieties had comparable higher corm 

dry matter content as the Local variety, except for CRI-

Huogbelor whose dry matter content was slightly lower. All 

the improved taro varieties were preferred as the farmers’ 

Local variety when chunk boiled based on mealiness score 

https://www.agriculturejournal.net/


 

~ 23 ~ 

International Journal of Agriculture and Nutrition https://www.agriculturejournal.net 
 

of less than two. Their preference could be attributed to their 

higher corm dry matter content which is an apt attribute for 

food preparation preference. This is because, higher dry 

matter content is an important consumer preferred attribute 

for root and tuber crops in West Africa, particularly Ghana. 

Variations in physical, chemical, and sensory features occur 

when food is cooked [23, 24]. Thus, low dry matter varieties 

lose mealiness when cooked, affecting textural characteristic 

to deviate from preference. Such varieties also have higher 

affinity for absorbing more cooking oil when fried, making 

it wasteful to processors and unhealthy to consumers. Dry 

matter content correlates positively with cooking quality in 

root and tuber crops. High dry matter content is highly 

preferred trait for roots and tubers based food [25-27], and also 

essential for the starch industries [28]. This means that all the 

four taro improved varieties except CRI-Huogbelor would 

be suitable for use in the food products and starch 

processing industry. This was evident in their product 

profile as CRI-Huogbelor was the least-best among the taro 

varieties for product development, and also had poor 

crunchy chips. Earlier findings identified taro as containing 

key bioactive components which can be utilized to develop 

a variety of functional foods and nutraceuticals [16, 29]. 

Taro is also an active ingredient in a variety of foods and 

pharmaceuticals, demonstrating its commercial viability. 

For instance, taro meals are good for persons allergic to 

cereals, newborns and toddlers who are lactose intolerant 
[30]. 

The taro genotypes portrayed the “A” type RVA pasting 

profile, which is an attribute of most roots and tubers [31, 32]. 

Varied viscosities of the taro varieties are an indication of 

their suitability for various uses. For instance, varieties 

having viscosity (>2,000 centipoise) are desirable for 

domestic fufu and industrial fufu flour preparation while 

those with low viscosity (<1,000 centipoise) are ideal for 

baby food preparation [31]. In this study, CRI-Huogbelor and 

the Local variety suits fufu and baby food production, 

respectively. Taro flour can be utilized in various food 

products, including bread, cookies, baby food, pasta, and 

other products. In addition, flour from taro has an 

exceptional carbohydrates for diabetics and weaning meals 

for infants and also patients suffering from gastrointestinal 

disorders [16]. 
Taro starch has a wide range of applications in the food 
industry. It is exclusively ingredient as an emulsifier, 
stabilizer, and prebiotic in the development of a variety of 
food products [29]. Compared with potato, sweetpotato or 
cassava, taro starch is small making it easy to digest and 
providing therapeutic and health care functions [33]. Starch 
granule distribution, shape and size differ in nature 
according to origin, and are key attributes for characterizing 
starch from different sources. The granule size of the taro 
varieties studied was small (1.0-10.0 μm) and varied among 
the taro varieties. Similar variation was observed for their 
shape and distribution. These traits have immense influence 
on the utilization options for starch products. Taro starch 
granules are small, irregular in shape and polygonal, and 
offers smooth-textured starch gel [34]. This explains the 
mealy nature of the taro varieties when cooked. The granule 
size of starches of mealy genotypes seems smaller than 
those of the firm group [35]. Fine granule-starch improved 
binding and reduced breakage of snack products. Taro 
starch is relatively less resistant to pancreatin hydrolysis 
compared with starches of other root and tuber crops [36]. 

Furthermore, the shape and the small starch granule size has 
made taro an excellent potential for use in various industry 
[37-40]. 
Varieties with small granule size range and higher peak 
viscosity have higher potential for use in the gluten-free 
noodles industry [41]. CRI-Huogbelor was found to have this 
combination of traits and could be exploited for the 
expanding gluten-free market. Small granule size is also 
generally associated with mealiness which is an important 
trait for fillers and stabilizers in the ice cream and yogurt 
industry [31]. Lower setback ratio, higher peak viscosity and 
larger starch granule size were preferred traits for fried 
crispy chips [41]. In this study, starch from CRI-Asempa and 
CRI-Agyenkwa exhibited these attributes, and may be 
targeted for the fried crispy chips industry. 
CRI-Agyenkwa, CRI-Asempa and CRI- Yen anya woa had 
high stability ratio and offer ingredients with good 
resistance against shearing under hot condition. The texture 
of these varieties after being cooked could be less sticky due 
to less starch granule rupture upon heating and shearing [42]. 
Setback ratio indicates the starch retrogradation tendency 
after gelatinization and cooling. CRI-Asempa had the lowest 
setback ratio of 1.38, and could be a good thickener and 
stabilizer for food processing industries [43]. Minimal 
retrogradation correlates well with longer shelf life and 
therefore, CRI-Asempa which had the lowest setback ratio 
could be a target for the baking industry [31]. Pasting 
temperature was associated with the gelatinization 
properties of the starch, and higher temperatures indicate the 
resistance potential of the starch against swelling in the 
ingredient. The resistant potential against swelling could be 
correlated to the amount of amylose and amylopectin in the 
taro varieties. In this study, all the taro varieties had high 
pasting temperatures. 
All the four improved taro varieties had taste and texture 
similar to the Local taro variety in spite of the relative 
itchiness of CRI-Agyenkwa. Focus groups have widely been 
used to assess consumer taste and preferences [31, 44-48]. In 
this study, the sensory evaluation conducted revealed that all 
the improved taro varieties were suitable for the preparation 
all the foods evaluated except for CRI-Huogbelor, which 
was not suitable for crispy chips. For every food, particular 
varieties were unique and this could be due to variation in 
preferred traits.  

 
Table 1: Mean corm dry matter and mealiness score (1 - 4) of the 

taro varieties 
 

Variety Dry matter (%) Mealiness 

CRI-Huogbelor 33.0 1.4 

CRI-Asempa 38.8 1.1 

CRI-Agyenkwa 38.1 1.1 

CRI-Yen anya woa 37.2 1.1 

Local 38.9 1.2 

Mean 37.2 1.2 

  
Table 2: Taro varieties product sensory characteristics 

 

Taro varieties 
Chunk-fried 

quality 

Taste/ 

flavour 

Crispy chips 

quality 

Product 

appearance 

CRI-Huogbelor + + _ + 

CRI-Asempa ++ + +++ +++ 

CRI-Agyenkwa ++ ++* +++ +++ 

CRI-Yen anya woa ++ ++ ++ +++ 

Local ++ ++ _ +++ 

 *Itching throat in some cases 
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Plate 1: Crispy chips from the taro varieties 

 
Table 3: Starch granule size distribution of taro varieties 

 

Variety Starch granule size distribution (μm) 

CRI-Huogbelor 1-3.5 

CRI-Asempa 3-10 

CRI-Agyenkwa 2-5 

CRI-Yen anya woa 1-2.5 

Local 2-3 

 
Table 4: RVA pasting properties of the starch of the taro genotypes 

 

Variety Peak Viscosity (centipoise) Peak Time (mins) Pasting Temperature (°C) Stability Ratio Setback Ratio 

CRI-Huogbelor 2970 5.13 85.65 0.65 1.47 

CRI-Asempa 1610 5.07 87.20 0.73 1.38 

CRI-Agyenkwa 1823 5.20 87.30 0.72 1.46 

CRI-Yen anya woa 1512 5.20 86.45 0.80 1.45 

Local 945 6.46 88.80 0.98 1.50 

 

 
 

Fig 1: Rapid Visco-Amylograph pasting profiles of flour of the taro genotypes 
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Plate 2: Micrographs of the taro varieties starch granules at magnification of x400 (each major bar on the scale shows 25  

 

Conclusion 

The improved taro varieties showed a diverse food and 

pasting properties. Their classification based on RVA 

profiles enabled quick identification of the taro varieties into 

their process ability and pasting properties. This 

classification will provide a practical guideline for food 

producers and taro breeders to select suitable varieties for 

further product development. All the improved taro varieties 

met domestic food preparation preferences and also had 

potential uses in the food industry. These improved taro 

varieties, when promoted will significantly provide 

diversified utilization options of taro in Ghana and beyond 

for recovery of the taro industry for food and job security.  
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