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Rice is one of the most important crops in Asia. Several crops were explored as rice alter-
natives to reduce the burden of importation and improve food security. The purpose of this 
study was to develop a consumer acceptable rice-like grain from cassava and corn. Four (4) 
cassava varieties were combined with five (5) corn varieties at eleven (11) ratio levels, mak-
ing a total of 220 combinations. The most acceptable ratios for each cassava-corn combina-
tion (n=19) were then subjected to consumer acceptability testing. Results showed that the 
five most acceptable combinations are Lakan 2-IPB Var 8, Binulak-IPB Var 8, Binulak-IPB 
Var 6, Lakan 2-IPB Var 13, and Rajah 4-IPB Var 6. Eighty-two per cent (82 %) of the re-
spondents (n=120) preferred Lakan 2-IPB Var 13. These were also perceived as the most 
comparable and acceptable to rice (r=0.753; p<0.01). The study revealed that production of 
rice-like grains from other staples could potentially be an alternative to rice. Further studies 
may be done to improve the process, thus making the product more similar to rice. 

1. Introduction

1

Rice is considered a staple food in the Philippines. The 
country’s rapid population growth increased rice de-
mand and the need to import rice over the past dec-
ade (Tibao, 2009). A study done by Francisco and his 
associates (2013) revealed that there is an increasing 
trend in the per capita rice consumption in the Phil-
ippines. Rice supplies up to 50% of the dietary caloric 
intake in populations living in poverty, making rice a 
critical factor for food security (Muthayya et al., 2014). 
There are several strategies done to ensure food secu-
rity in Asia, such as macro policy reforms, agricultural 
and rural development policies, and interventions to 
improve poverty (FAO, 1999). However, there seems 

to be some disconnect in these strategies, and rice pol-
icy was the most distinct. While high prices for rice 
farmers are carried out to help reduce poverty, these 
high prices affect poor consumers the most (Timmer, 
2013). This, in turn, sets a demand for cheaper alter-
natives to rice (Pandey et al., 2010). Other carbohy-
drate-rich crops, however, cannot compete with rice 
because of its distinct grain quality, colour, and aroma 
(Custodio et al., 2019).

Child undernutrition is a prevailing public health 
concern in developing countries. Children belong-
ing to food-insecure households were more likely to 
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be stunted and underweight (Ali et al., 2013). It was 
found that one in three 2-year old children are irre-
versibly stunted, whereas there is a 30% stunting prev-
alence rate among 3 to 4-year old children (UNICEF, 
2019). Barangay Dayap, Calauan ranks second to the 
twenty (20) most vulnerable barangays  (district)in the 
province of Laguna, Philippines, based on hazard ex-
posure such as the occurrence of typhoons and flood-
ing events; and human, infrastructure, and livelihood 
sensitivity based on poverty rates, malnutrition, and 
involvement in agriculture. Barangay Dayap belongs 
to the lowland topographical classification, has one 
of the highest malnutrition rates, and has a low adap-
tive capacity based on technological, social, and hu-
man indicators (Mendoza et al., 2014). Furthermore, 
households in rural areas are heavy consumers of tra-
ditional staples, unlike urban households who tend to 
rely on fast food diets (Catelo, 2004).

Fervent measures must be done to improve the nutri-
tional status of children, and one strategy is to improve 
the nutritional quality of staples. Efforts to increase 
the nutritive value of rice are made by developing rice 
analogues through extrusion—processing rice and 
fortifying it with minerals such as zinc and iron, oth-
ers with vitamin A (Mishra et al., 2012). Peñaflor and 
his colleagues (2014), developed rice-like grains from 
broken rice and adlai (Job’s tears) to utilise the broken 
rice and increase the nutritional value by adding the 
adlai. Cassava has much potential as a staple because 
not only does it contain high levels of carbohydrates, 
it also has calcium, iron, potassium, magnesium, zinc, 
copper and manganese. Beta-carotene was also ob-
served in yellow-fleshed cassava, such as that of Lakan 
1 variety (Montagnac et al., 2009; UPLB, 2018). White 
fleshed cassava varieties include Lakan 2 and Rajah 4 
(UPLB, 2018; Mamaril et al., 2007).

On the other hand, corn is a vital source of starch 
and even non-starch polysaccharides. It also contains 
proteins and fat. The role of corn in human nutrition 
is also gaining much attention (Yongfeng & Jay-lin, 
2016). Quality protein maize (QPM) is a corn varie-
ty that is high in both lysine and tryptophan; two of 
the essential amino acids (Ahenkora et al., 1999). IPB 
Var 6 is a white quality protein maize developed by 
the Institute of Plant Breeding (IPB), University of 
the Philippines Los Baños (UPLB, 2018). Other varie-
ties developed by IPB are IPB Var 8 (white corn), IPB 
Var 11 (yellow) and Var 13 (yellow). Also, Camotes 

(CGUARD N68), a pigmented corn variety native of 
the Philippines, was found to increase the levels of 
antioxidant activity, as well as dietary fibre and zinc 
in crackers (Sales et al., 2018). These properties indi-
cate that both cassava and corn are good candidates as 
alternative staples, all the more if they are combined 
as one product. The goal of this study was to devel-
op rice-like grains from composites of cassava and 
corn. Moreover, it aimed to determine the consumer 
acceptability of these rice-like grains. Sensory evalua-
tion was the basis for choosing combinations for con-
sumer acceptability.

2. Materials and Methods

2.1. Preliminary study: Development of rice-like 
grains

Four varieties of cassava from the Institute of Plant 
Breeding, University of the Philippines Los Baños and 
Visayas State University, Leyte namely Lakan 1, Lakan 
2, Binulak and Rajah 4 were used in the study. These 
were combined with different varieties of corn— IPB 
Var 6, IPB Var 8, IPB Var 11, IPB Var 13 and Camotes. 
Eleven (11) cassava-corn composites (100:0, 90:10, 
80:20, 70:30, 60:40, 50:50, 40:60, 30:70, 20:80, 10:90, 
and 0:100) for each paired combination were made 
into rice-like grains, making a total of two-hundred 
twenty (220) combinations. The rice-like grains were 
prepared similar to that of Hurtada et al. (2020) and 
Escobar (1992). The rice-like grains were prepared by 
mixing 100g flour composite with 30g egg white and 
45mL distilled water. The dough was then placed in a 
pasta maker and cut into 10-mm pieces. The product 
was then steamed and dried. After which, the dried 
pellets were subjected to the Satake mill, an abrasive 
mill used to achieve the rice-like shape. Formulations 
that formed dough and retained their discreet rice-
like grain shape when cooked were considered for 
sensory evaluation.   

Sensory evaluation served as the basis for the selec-
tion of rice-like grains for consumer studies. Accord-
ing to Watts et al. (1989), in-house consumer panels 
usually consist of 30 to 50 untrained panellists. In this 
study, forty-five (45) volunteers were recruited for 
each combination and employed a completely ran-
domised design for a sample presentation. The panel-
lists were recruited based on age criteria (20-45 years 
old) and that they were not experiencing any illness 
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such as coughs, colds, or sore throat at the time of 
the study.  The evaluation was carried out in a well-lit 
room where fifteen (15) grams or one tablespoon of 
boiled rice-like grains was served in small plastic cup 
containers. The panellists evaluated eleven (11) cod-
ed and randomised samples which were divided into 
three sessions. Panellists were provided with a glass of 
water and were instructed to rinse and swallow water 
between samples. Before sensory evaluation, interest-
ed panellists were given an informed consent form. 
Panellists were asked to evaluate the sensory char-
acteristics (colour, aroma, texture and flavour) and 
overall liking of each sample. The sensory evaluation 
method used was a 15-cm line scale, as indicated by 
Lawless and Heymann (2003). Anchors used for each 
attribute are the following; (1) Colour – white to gold-
en yellow; (2) Aroma – bland to strong; (3) Texture 
– sticky to firm; and (4) Flavour – starchy to cooked 
rice. On the other hand, the overall liking of the sam-
ple ranged from dislike to like. 

2.2. Consumer acceptability

A cross-sectional study was carried at the community 
hall of Barangay Dayap, Calauan, Laguna, which in-
cluded consumer testing of rice-like grains. The study 
was done in four consecutive days. One-hundred 
twenty (120) adult panellists were recruited from the 
said barangay. Criteria of panellists that were includ-
ed in the study were: (1) should be of legal age; (2) 
were mothers or caregivers with pre-school children; 
(3) did not have any allergies to cassava, corn and egg; 
and (4) should be a resident of Barangay Dayap. Be-
fore the sensory evaluation, panellists were asked to 
sign an informed consent form explaining the nature 
of the study, voluntary participation, and non-disclo-
sure of any identifying information.

The most acceptable ratios for each cassava-corn vari-
etal combination (19) were used in consumer accepta-
bility. Coded samples were randomly presented, four 
products a at time. Consumers rated acceptability for 
four (4) sensory attributes including colour, aroma, 
texture, and flavour using a 5-point hedonic scale. 
Acceptability was further evaluated using a binomial 
scale (yes or no) based on the following parameters: 
overall acceptability, comparability with rice, house-
hold preference, and their willingness to purchase. 
The perceived selling price of the respondents was 
also determined.

2.3. Statistical analysis

Data gathered from sensory evaluation and consum-
er testing were analysed using Analysis of Variance 
(ANOVA) and Kruskal Wallis, respectively. Where-
as descriptive analysis was used for the demograph-
ic data. If the treatments were significant, Tukey’s 
studentised range test and Bonferroni test were em-
ployed for further data analysis at 5% level of signifi-
cance. Lastly, the relationship of consumer preference, 
willingness to pay, and the perceived price was deter-
mined using Spearman correlation. All statistical data 
were processed using the SPSS version 20 software. 

3. Results and Discussion

3.1. Preliminary Study: Acceptability of rice-like 
grains

3.1.1. Binulak and different corn combinations

Rice-like grains made from the combination of Bi-
nulak and different varieties of corn are illustrated in 
Figure 1. For Binulak and Camotes combination, the 
ratio with the highest degree of liking is that of 80:20, 
whereas, pure Camotes had the lowest acceptability 
rating. This result indicates that for Binulak-Camotes 
rice-like grains, the overall liking seems to decrease as 
the proportion of Camotes increases. It was also not-
ed that the overall likability of Binulak and Camotes 
combination had a positively weak association with its 
flavour. However, only the flavour exhibited a signifi-
cant association among the sensory characteristics. 

With IPB  Var 6 corn, panellists still perceived a lower 
degree of liking as the corn proportion increased, the 
lowest liking was that of 10:90 combination and the 
highest for 50:50 of Binulak and IPB Var 6 grains. For 
this combination, it was found that colour (r=0.247, 
p<0.01), texture (r=-0.275, p<0.01), and flavour 
(r=0.509, p<0.01) had a positively weak, negatively 
weak and positively moderate correlation with over-
all likability, respectively. The findings suggest that for 
Binulak and IPB Var 6 combinations, grains close to 
golden yellow in colour, slightly less firm, and with 
cooked rice flavour were more liked by panellists. 

Grains of Binulak and IPB Var 8 had the highest over-
all likability 80:20 proportion and lowest at 30:70. 
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Correlation revealed that texture (r=0.114, p<0.01) 
and flavour (r=0.349, p<0.01) are the characteristics 
that are significantly related to the overall likability 
of Binulak and IPB Var 8 blends. On the other hand, 
the blend of 90:10 Binulak and IPB Var 11 was most 
liked by the panellists and 50:50 the least liked. A very 
weak relationship between aroma (r=0.161, p<0.01) 
and overall likability was realised for Binulak and IPB 
Var 11. Similar findings were observed with texture 
(r=0.101, p<0.05). In addition, higher acceptability 
was noted with samples having a flavour close to that 
of cooked rice (r=0.411, p<0.01). In the same way, 
blends with IPB Var 13 also revealed that grains that 
have firmer texture (r=0.161, p<0.01), stronger aroma 
(r=0.111, p<0.05), and closer to that of cooked rice 
flavour (r=143, p<0.01) were more likeable. The com-
bination with the highest likability was 80:20 while 
20:80 was the lowest. 

3.1.2. Lakan 1 and different corn combinations

Among the varieties of corn combined with Lakan 1, 

the blend with IPB Var 8 had the highest degree of 
liking (Figure 2). For Lakan 1 and Camotes combina-
tion, a decreasing likability was observed as the pro-
portion of corn increased. One hundred per cent (100 
%) Lakan 1 had the highest degree of liking, followed 
by the blend with 20% Camotes. The overall likability 
of Lakan1 and Camotes blend is significantly (p<0.01) 
related to all the sensory attributes tested showing 
that a less white (r=0.406), strong aroma (r=0.311), 
less firm texture (r=-0.246), and cooked rice flavour 
(r=0.158) had a higher degree of liking. 

On the other hand, for the blends with IPB Var 6, 60:40 
combination had the highest likability rating with col-
our (r=0.137, p<0.01), aroma (r=0.154, p<0.01), and 
flavour (r=0.384, p<0.01) having a significant posi-
tive correlation. A decreasing likability trend was also 
seen in blends with IPB Var 11, with 90:10 cassava to 
corn ratio the highest, while 90:10 for blends with IPB 
Var 13. Whereas, the 50:50 combination garnered the 
most acceptable rating for blends of Lakan 1 and IPB 
Var 8.

Figure 1. Over-all likability of Binulak rice-like grains
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3.1.3. Lakan 2 and different corn combinations

Figure 3 shows the overall acceptability of Lakan 2 
combinations. It was noted that higher amounts of 
Lakan 2 had a higher degree of liking compared to 
those with high corn proportions. For the blends with 
Camotes corn, 90:10 Lakan 2 and Camotes combi-
nation had the highest likability score where panel-
lists perceived that a flavour close to the cooked rice 
(r=0.359, p<0.01) was more likeable. Similarly, com-
bining Lakan 2 with IPB Var 13 also resulted in 90:10 
being the most likeable blend with all attributes sig-
nificantly correlated with overall likability. A whiter 
(r=-0.125, p<0.01), more aromatic (r=0.271, p<0.01), 
softer (r=-0.229, p<0.01), and stronger cooked rice 
flavour (r=0.381, p<0.01) were considered more like-
able by the panellists. 

Twenty per cent (20 %) Variety 11, on the other hand, 
turned out to have the highest likability among its 
blends. The same results as Lakan 2 and IPB Var 13 
combination were generated for the correlation of lik-
ability with the sensory attributes tested.  For blends 

with IPB Var 6, 70:30 was rated as most likeable, where 
more golden yellow colour (r=0.306, p<0.01), softer 
texture (r=-0.354, p<0.01), and less starchy flavour 
(r=0.422, p<0.01) of cooked grains were regarded as 
more acceptable. Conversely, it was 40:60 Lakan 2 and 
IPB Var 8 combination with the highest degree of lik-
ing for the blends of IPB Var 8 while 50:50 ratio was 
most liked for Lakan 2 and IPB Var 11 combination.                                                      

3.1.4. Rajah 4 and different corn combinations

Camotes and Rajah 4 combination showed that the 
more corn was added, the least the grains were liked 
(Figure 4). The 80:20 combination of cassava and corn 
had the highest degree of liking, and all sensory at-
tributes were significantly related to overall likability 
(p<0.01). Whereas for grains with IPB Var 6, only col-
our (r=0.098, p<0.05) and flavour (r=0.467, p<0.01) 
were related to the overall likability of the blends, indi-
cating that grains closer to golden yellow and cooked 
rice flavour were more acceptable. Grains with 100% 
Rajah 4 were most acceptable followed by their 90:10, 
cassava and IPB Var 6, combination. 

Figure 2.  Overall likability of Lakan 1 rice-like grains 
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Comparable to Rajah 4 and Camotes combination, 
blends with IPB Var 8 also resulted in 80:20 having 
the highest degree of liking. It showed that a less 
white (r=0.327, p<0.01), softer texture (r=-0.170, 
p<0.01), and closer to cooked rice flavour (r=0.202, 
p<0.01) grains were more likeable. On the contrary, 
all sensory attributes were related to overall likability 
for blends with IPB Var 13, namely colour (r=0.251, 
p<0.01), aroma (r=0.307, p<0.01), texture (r=0.371, 
p<0.01), and flavour (r=0.537, p<0.01). Also, 70:30, 
Rajah 4 and IPB Var 13 had the highest mean score 
for acceptability. For Rajah 4 and IPB Var 11 combi-
nation, a higher corn proportion that was 40:60 was 
the most acceptable. Interestingly, this ration was the 
reverse from all other blends. 

3.2. Consumer’s acceptability of rice-like grains

3.2.1.  Profile of respondents

A total of 120 rice-consuming mothers and caregivers 
of pre-school children participated in the study. Al-
most all of the respondents were female (99.2 %). The 

age of the mothers and caregivers largely varied as half 
of them (50 %) were above 40 years old, 31 out of 120 
(26%) were between 31 to 40 years old, 27 out of 120 
(23 %) were between 21 to 30 years old, and only two 
of them were under 20 years old. About thirty-eight 
per cent (38 %) of them belong to a household com-
posed of five to six members, and about thirty per cent 
(30 %) belong to a household of three to four mem-
bers. The majority of the respondents (61 %) have an 
average monthly income of less than €87 (Php 5,000), 
while 32 of 120 (27 %) have an average monthly in-
come of €87 to €174 (Php5,000 to Php10,000). Despite 
the majority of the population belonging to a large 
household size with low average monthly income, 
eighty-two per cent (82 %) of the households eat rice 
thrice a day.

3.2.2.  Degree of liking of sensory attributes

Rice-like grains with the highest acceptability scores 
for each cassava-corn combination were subject to 
consumer testing. The degree of liking of the attributes 
colour, aroma, texture, and flavour was determined 

Figure 3. Over-all likability of Lakan 2 rice-like grains 
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using a 5-point hedonic scale (Table 1). Consumers 
usually assess the initial quality of a product by its 
colour and appearance, thus colour or appearance are 
the primary indicators of perceived quality (Lawless & 
Heymann, 2010). In rice quality, whiteness and trans-
lucency are important, with whiteness ranging from 
white to yellow. The whiteness of rice increases sharp-
ly during milling, while yellowness occurs during age-
ing (IRRI, 2006; Juliano et al., 2004).

Interestingly, for rice-like grains, the combination that 
ranked highest (mean rank =1384.80)  in colour lik-
ability is a mix of white-fleshed cassava (Lakan2) and 
yellow corn (IPB Var13). In terms of aroma, Binulak: 
IPB Var 6 had the highest mean rank likability score 
(mean rank =1335.28) while Rajah 4 and Camotes 
combination significantly ranked the lowest among 
all treatments (p<0.05). The high likability score may 
be attributed to the strong aroma of the Binulak cas-
sava when cooked (Hurtada et al.., 2020). Findings of 
the study done by Somthawil and Sriwattana (2016) 
concur, stating that strong aroma in rice coincided 
with high acceptance scores.

The aroma of cooked rice may be described as hay-
like or musty, popcorn, corn, beany, dairy, sweet-ar-
omatic, grassy, vanilla, sewer, animal, metallic and 
floral (IRRI, 2006). The Lakan2: IPB Var 13 combi-
nation scored the highest rank in texture likability  
(mean rank=1366.67). Texture is described as what 
is experienced in the mouth when eating rice. Stick-
iness, roughness, and springiness are the major traits 
that distinguish the texture of rice (Champagne et al., 
2010). The most acceptable combination in terms of 
flavour is the mix of Binulak and IPB Var 6 (mean 
rank =1354.84) as well as the aroma. Aroma and fla-
vour are significantly related attributes (Lawless and 
Heymann, 2010).  Flavour in fragrant rice is produced 
by volatile compounds, many of which are volatilised 
during cooking to produce an aroma. Other sensory 
descriptors for rice are cardboard-like, starchy, me-
tallic, and over-all rice impression (Meullenet et al., 
2000). The lowest-ranked were Rajah 4: Camotes 
and Binulak: IPB Var 11. Common characteristics 
shared by Rajah 4: Camotes and Binulak: IPB Var11 
were hardness and colour of grains. Products were 
described as hard (“matigas”) and uneven coloured 
(“hindi pare-pareho ang kulay”).

Figure 4. Over-all likability of Rajah 4 rice-like grains
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3.3. Relationship of acceptability, willingness to 
purchase, household preference, and perceived 
price

Based on overall acceptability, the majority (81.7 %) of 
the respondents preferred Lakan 2: IPB Var 13 (90:10) 
over the other combinations. It was the same sample 
that gave the highest score in terms of comparable 
characteristics to rice. Descriptors used were delicious 
(“masarap”) and tastes and smells like rice (“amoy at 
lasang kanin”). However, when asked if other house-
hold members will consume the product, Binulak: 
IPB Var 6 (50:50) was favoured by most (78.3 %). Fur-
thermore, about eighty-seven per cent (87 %) of them 
chose to buy the same sample. In general, characteris-

tics preferred by the respondents were rice-like grains 
which were lighter in colour, softer and fluffier in 
texture, with a slightly bland taste. Rajah 4: Camotes 
(80:20) produced unevenly coloured grains, some ap-
pearing darker.

Figure 5 illustrates the relationship between accepta-
bility scores, willingness to purchase, household pref-
erence, and perceived price. A strong positive correla-
tion was realised between colour and aroma (r=0.700, 
p<0.01); and between flavour and texture (r=0.716, 
p<0.01). In terms of acceptability parameters, a 
strong positive correlation was found between over-
all acceptability and its comparability to rice (r=0.753, 
p<0.01). A moderately strong positive correlation 
exists between overall acceptability and individual 

Table 1. The mean rank scores of the consumer degree of liking for the sensory attributes of 
cooked rice-like grains

Combination Colour Aroma Texture Flavour 

Lakan1: IPBVar6 1089.09bcd 1159.50bcdefg 1204.62fgh 1169.19cdef

Lakan1: IPBVar8 1072.94bc 1085.20abcde 1161.40bcdefg 1056.65bcde

Lakan1: IPBVar11 1107.70cde 1088.43abcde 1172.40bcdefg 1182.66cdef

Lakan1: IPBVar13 931.73b 1038.19abcd 1087.01bcdef 1046.55bcd

Lakan1: Camotes 1200.57cdef 1173.81defg 1194.89defgh 1191.14def

Lakan2: IPBVar6 1116.35cde 1189.93defgh 1099.05bcdefg 1142.68bcde

Lakan2: IPBVar8 1253.72efg 1177.74defgh 1240.23fgh 1188.22def

Lakan2: IPBVar11 948.43b 1008.85ab 1041.72bcde 1029.64bc

Lakan2: IPBVar13 1384.80g 1293.38gh 1366.67i 1312.96fg

Lakan2: Camotes 1076.79bc 1209.65efgh 1197.35efgh 1143.30bcde

Rajah4: IPBVar6 1158.15cde 1146.57bcdefg 1187.48cdefgh 1207.82efg

Rajah4: IPBVar8 1216.56cdef 1250.26fgh 1333.16hi 1310.60fg

Rajah4: IPBVar13 1243.61defg 1108.78bcdef 1099.86bcdefg 1156.45cde

Rajah4: IPBVar11 1127.54cde 1124.03bcdef 1022.60b 1096.35bcde

Rajah4: Camotes 769.82a 944.61a 1031.36bc 987.42b

Binulak: IPBVar6 1335.28fg 1318.23h 1247.91ghi 1354.82g

Binulak: IPBVar8 1355.43fg 1204.45efgh 1131.72bcdefg 1127.75bcde

Binulak: IPBVar11 1072.41bc 1016.62abc 812.43a 841.45a

Binulak: Camotes 1208.60cdef 1131.27bcdef 1037.63bcd 1123.84bcde

a-i Mean scores with the same letter within the same column are not significantly different using Bonferroni test (p<0.05). 
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sensory attributes such as colour (r=0.467, p<0.01), 
aroma (r=0.468, p<0.01), texture (r=0.533, p<0.01), 
and flavour (r=0.583, p<0.01).  Likewise, a moderate-
ly strong positive correlation was observed between 
comparability to rice and all sensory attributes. All 
sensory attributes shared a moderate to strong posi-
tive correlation which means consumers take colour, 
aroma, texture, and flavour as one. Additionally, the 
strong positive correlation between overall accepta-
bility and comparability with rice implies that the 
consumers rated the product’s acceptability based on 
the similarities to rice. Filipinos share a general prefer-
ence to rice in which it should be long-grained, trans-
lucent, white, well-milled, aromatic, and soft when 
cooked (Juliano et al., 2004; de Leon, 2005). 

There was also a strong positive correlation between 
the perceived household preference and willingness 
to purchase (r=0.779, p<0.01). Mothers and caregiv-
ers were more likely to purchase what they thought 
the household prefers (r=0.779, p<0.01) over person-
al liking, as evidenced by a weak positive correlation 
(r=0.177, p<0.01). However, it must be noted that 
both parameters remained significant. Household 
food decision-making is a joint activity determined 
by family dynamics and how active children partici-
pate in the process (Hall et al., 1995; Noorgard et al., 
2007). The overall acceptability among mothers and 
caregivers contributes to the potential marketability 
of the product. However, the household acceptability 
of the product is of more vital importance.

The price-quality relationship can be discussed based 
on two viewpoints; one is based on consumer percep-
tion and the other on market positioning (Judd, 2000). 
In terms of perceived price, a high value (>€0.87) 
meant that the product was deemed of higher quali-
ty, while a low value (<€0.52) meant that the product 
was deemed of lesser quality. In Metro Manila, rice 
of higher quality and price are the dinorado and mi-
lagrosa varieties, while rice from the Philippine Na-
tional Food Authority was known to be the cheaper 
alternative (Aguilar, 2005).  Such varieties commonly 
found in markets were expected to serve as bench-
marks.

There was a weak positive correlation between price 
and all sensory attributes. Quality can be translated 
to sensory attributes such as colour, aroma, texture, 
and flavour. Among all sensory attributes, colour had 
the highest positive correlation with price (r=0.094, 
p<0.01). However, there was no significant relation-
ship between perceived price and overall accepta-
bility as well as the comparability to rice.  Based on 
the lack of significant correlation, it can be inferred 
that the rice-like grains were taken as a new product 
rather than as a substitute. The perceived price weakly 
reflects quality in terms of sensory attributes. While 
perceived price, in this study, cannot be used as an in-
dicator of overall acceptability. Binulak: IPB Var 6 was 
perceived to be comparable to the cost of rice, which 
was between €0.52 to €0.87 (Php30 to Php50). On the 
other hand, cassava rice-like grains with Rajah 4 show 
a low perceived cost of fewer than €0.52 (Php30). 

Figure 5. Correlation matrix heat map of consumer acceptability scores, willingness to purchase, 
household preference and perceived price (*significant at p<0.05; ** significant at p<0.01)
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4. Conclusion

Cassava, a widely grown, carbohydrate-rich crop, was 
combined with corn, which is recognised to be the 
second most important crop in the country, to pro-
duce rice-like grains. In the consumer acceptability 
test, Binulak: IPB Var 6 ranked highest in aroma and 
flavour, while Lakan 2: IPB Var 13 ranked highest 
in terms of colour, texture, and overall acceptability.  
Characteristics shared among these products were its 
soft and glutinous texture, light yellow colour, bland 
taste, and the consistency of the shape of the grains. 
However, the majority’s perceived price of the prod-
uct regardless of the variety is less than €0.52, which 
was lower than that of rice. Significant correlations 
showed that there was a strong relationship between 
and among sensory attributes and overall acceptability 
of the product. Perceived price, among all the parame-
ters, did not reflect a significant correlation with over-
all acceptability as well as its comparability to rice. 
While perceived price alone cannot be used as a basis 
for overall acceptability and marketability, household 
preference makes it more likely for mothers and car-
egivers to buy the product. The acceptability ratings, 
in terms of sensory attributes and perception, indicate 
that rice-like grains from cassava and corn are a via-
ble alternative to rice. Other carbohydrate-rich crops, 
both widely grown and indigenous may be utilised 
to produce rice-like grains. Consumer acceptability 
among children under-five may also be explored to 
promote household food consumption and conse-
quently address malnutrition. 
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