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ABSTRACT
The study examined consumers’ acceptability of fortified soya-millet-yakeyake
(“Somillyake”) and its nutritional composition in the Cape Coast Metropolis.
This investigation was guided by six objectives which were transformed into
three research questions and three hypotheses respectively. The pre-
experimental design, specifically the static-group comparison design as well as
the cross-sectional survey design were employed in the conduct of this
investigation. The population of this study comprised yakeyake consumers
within the Duakor community. Using a purposive sampling technique,
questionnaires were administered to 75 panel members for the sensory
evaluation test. Sixty-five (65) questionnaires were however filled and returned,
this resulted in an 87% response rate. Hence, all the analyses on the sensory
evaluation were based on 65 respondents. The data gathered were analysed
using means and standard deviations as well as one-way repeated measures
(ANOVA). It was discovered that respondents had high preference for food
sample 3 (i.e., CSMY 2) as the most preferred somillyake endorsed by the
panellists due to the savoury aroma and aftertaste of the product. It was therefore
concluded that the endorsement of food sample 3 as the overall acceptable food
sample was as a result of the fact that the product had savoury sensory attributes
such as aroma and aftertaste which were most preferred by respondents.
Dieticians, nutritionist, public health workers, and dietetics are therefore
encouraged to educate and counsel yakeyake consumers and the general public
on the importance of adding soya beans and millet to their diets since soya beans
and millets have important sensory attributes and nutritional contents required

for body growth and nourishment.
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CHAPTER ONE
INTRODUCTION
Background to the Study

The food we eat and its health implications is one of the main concerns
of contemporary society and this is increasingly attracting the attention of public
institutions, pushing for plans, programmes and strategies that attempt to
resolve the main issues that affect food production (Chinea et al., 2020). When
contemplating ways to improve one’s health, food is frequently the initial
consideration. Adopting a healthy diet is a pathway to well-being and should be
an integral component of any strategy aimed at preventing future health issues
and managing existing ailments (Nielsen, 2016). Understanding the connection
between food intake and health results is essential for changing unhealthy eating
patterns (Diaz-Mendez & Gomez-Benito, 2008). However, selecting a
particular food is often accompanied by complex decision-making process due
to the uncertainty about which foods are truly nutritious and the challenges of
balancing nutritional qualities against factors like price and taste (Mahele et al.,
2015).

Cassava, a root tuber, stands as a primary food crop in Africa’s tropical
regions and serves as a crucial energy source for millions of people in this area
(Allem, 2002). In Latin America, Asia and Africa, approximately 600 million
individuals rely on cassava as a source of sustenance and income (Okogbenin
et al.,, 2002). It is extensively utilised for ensuring food security due to its
mature edible tuber's ability to be stored underground for up to three years. This
characteristic makes it function as a household food reserve that can be utilised

1
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during unfavourable climate conditions when the production of other foods is
limited.

Bayata (2020) noted that the levels of cyanide in the edible part of the
cassava root varied within the range of 3.83 to 0.91 mg/kg. Cassava plants come
in various types, broadly classified as either ‘bitter’ or ‘sweet’ cassava based on
the levels of cyanide they contain (Navia &Villada, 2012). Hence, the roots of
‘bitter' cassava have a notably elevated cyanide concentration. On average,
'bitter' cassava peels and pulps contain approximately 650 ppm and 310 ppm of
total cyanide, respectively, while the equivalent parts of 'sweet' cassava have
less than 200 ppm and 38 ppm of total cyanide, respectively (Ibegbulem &
Chikezie, 2018). Cassava’s nutritional quality is significantly affected by its
cyanide content. However, data indicated that in the year 2000, Africa
contributed to 45% of the global cassava root production, while Asia and Latin
America, including the Caribbean, accounted for 28% and 19% respectively,
out of a total of approximately 172 million tons (FAO, 2001; FAO, 2012).

In Ghana and various regions across Africa where cassava is a primary
staple food, there is a risk of illnesses resulting from prolonged consumption of
certain levels of cyanide if cassava roots are not adequately processed. Yusuf et
al. (2014) conducted a study involving 180 participants in the Zaria metropolis
town. Among them, 100 were consumers of gari, and the remaining 80 did not
consume gari. The researchers assessed visual acuity using the Snellen’s chart
and colour vision using the Ishihara’s chart. The study revealed a significant
decline in visual acuity among gari consumers compared to non-consumers
(P<0.05). Additionally, the incidence of colour blindness was higher in gari

2
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consumers than in non-consumers. The research findings indicated a correlation
between visual defects and the frequency of gari consumption, the duration of
gari consumption, and the consumer’s age. Conclusively, Yusuf et al. (2014)
found that the widespread occurrence of visual impairments among gari
consumers resulted from prolonged exposure to unsafe levels of cyanide in gari.
This prolonged exposure led to a significant increase in the rates of blindness
and severe visual impairment, particularly among individuals aged 40 years and
above.

Traditionally, cassava tubers are processed by various methods into
numerous products and utilized in various ways according to local customs and
preferences (Julie et al., 2009). The major uses of cassava in Ghana and in other
African countries include flour production, feed for livestock, ethanol
production, confectioneries, starch for the manufacture of textiles, paints,
adhesives, pharmaceuticals, chips, pellets, and gari, a white granular flour
slightly fermented with sour taste (Nwosu, 2005; Philip et al., 2005; Adebayo,
2009; Aniedu et al., 2012). Cassava can also be boiled, pounded, or stirred in
boiled water to obtain fufu, which is popular in Nigeria, Ghana, and to some
extent in Cameroon (Hahn, 1997). In Ghana, cassava is often transformed into
numerous foods including yakeyake which is often consumed by a larger
percentage of the Ghanaian populace on regular basis.

Yakeyake or steamed grated cassava is gluten free steamed pudding
made out of cassava and is popular among the Ewes of Ghana, Ivory Coast and
Togo. This authentic recipe does not require the use of cassava only but also a
little bit of corn flour is often added in order to have a fluffy texture. In preparing

3
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yakeyake, large peeled cassava is often soaked in water over night in order to
get rid of any toxin that may be present in the cassava. Other ingredients such
as water, salt and corn flour are also added. This simple dish is often served with
ground pepper, stew, onions, tomatoes, fried fish or fried chicken or soup (Fafa,
2009)

Similarly, Eshun (2012) indicated that one major issue that has emerged
regarding the diet of most Africans is the issue of protein-energy malnutrition.
Soya bean is an important source of vegetable oil and protein that could make
the diet of many Ghanaians nutritious. These are often in high demand for high
protein and oil content. Nkama and Badua (2000) indicated that soya bean meal
is the world’s most valuable source of protein. Compared to other protein-rich
foods, such as meat, fish and eggs, soya bean is by far the cheapest. It contains
about 40% of crude protein compared to 18% for fish and beef. It is also rich in
calcium, iron, phosphorus and vitamins. With the exception of methionine
amino acid, it is the only source of protein that contains all other essential amino
acids (Abbey et al., 2001; Kure et al., 1998; Ihekoronye & Ngoddy, 1985).

Millet is one of the most important drought-resistant whole grains in dry
areas of Asia and Africa. It has been receiving specific attention because of its
excellent nutritive value and potential health benefits (Saleh et al., 2013).
Generally, millets are rich sources of fibre, minerals and B-complex vitamins.
Millets are also rich in health promoting phytochemicals like polyphenols,
lignans, phytosterols, phyto-oestrogens, phytocyanins which function as
antioxidants, immune modulators, detoxifying agents, and hence protect against
age-related degenerative diseases like cardiovascular diseases (CVD), diabetes,

4
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cancer, among others (Rao et al., 2017). Saleh et al. (2013) indicated that, being
a non-glutinous grain, millets are safe for people suffering from gluten allergy
and celiac disease. Similarly, they are non-acid forming, easy to digest and non-
allergenic.

Statement of the Problem

In sub-Saharan Africa, carbohydrate foods are typically based on a range
of primary root tubers such as cassava, yams and maize. The Ghana Exports
Promotion Authority (GEPA) reported in 2019 that cassava holds significant
importance as a root crop in Ghana. In Ghana, over 70% of farmers engage in
cassava production, and the sector contributes to about 22% of Agricultural
GDP (Englyst et al., 2007). Given the carbohydrate-centric nature of Ghanaian
diets, many families base their meal planning around cassava. In Ghana,
carbohydrates-rich crops like corn, rice, cassava, yam, and plantain undergo
various processing methods before being consumed. The specific processing
technique used for each carbohydrate food significantly impacts its properties
and has a notable influence on physiological functions within the human body
(Englyst et al., 2007).

A study conducted by Aparicio-Saguilan et al. (2013) focused on the
addition of tortilla to unripe banana and cassava flours. Findings of this study
revealed that protein and dietary fibre content decreased in the mixture. Chinwe
et al. (2016) also looked at sensory and comparative analysis of ordinary gari
and cocos gari (gari fortified with coconut milk, sugar and vanilla). Results

showed that apart from appearance, there was a statistically significant
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difference between cocos gari and ordinary gari in terms of crispiness, flavour,
sweetness and mouth feel.

Eshun (2012) indicated that one major issue that has emerged regarding
the diet of most Africans is the issue of protein-energy malnutrition. Since the
lack of protein in many Ghanaian diets has the likelihood of causing
malnutrition and increasing the risk of kwashiorkor among individuals, the
current investigation seeks to examine the proximate composition of somillyake
(i.e., a combined mixture of soybean flour, millet flour and grated cassava) and
consumers’ acceptability in the Cape Coast Metropolis. Thus, compared to the
commercially-made yakeke the researcher anticipated that the addition of soya
beans and millet to traditional yakeyake will go a long way to resolve the issue
of malnutrition among individuals who often consume yakeyake.

The addition of soya beans as well as millet in the meal choice of
Ghanaians have countless benefits. For instance, Soya beans is an important
source of vegetable oil and protein that could make the diet of many Ghanaians
nutritious. In their study, Nkama and Badua (2000) highlighted that the
relevance of soya beans in Ghanaian diets cannot be overemphasised, in that,
soya beans is a high-quality protein food that helps in reducing the risk of
several health problems such as cardiovascular diseases, stroke coronary heart
disease, cancer as well as improving bone health. Similarly, the addition of
millet in Ghanaian diet has countless benefits. For instance, millet contains
fibre, which contributes to digestive health and helps to regulate bowel
movements. Millet also has prebiotics properties, which stimulate the growth of
probiotics within the microbiome; this is important for gut health and the

6
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immune system in general (Edge et at., 2005; Miller, 2001). Since the nutritional
benefits of soya beans and millet cannot be overemphasised, the researcher
sought to the nutritional composition and consumers’ acceptability of
somillyake (i.e., a combined mixture of soya bean flour, millet flour and grated
cassava) in the Cape Coast Metropolis.
Purpose of the Study
The study sought to examine consumers’ acceptability of fortified soya-
millet-yakeyake (“Somillyake™) and its nutritional composition.
Objectives of the Study
Specifically, the study sought to:
1. determine the nutritional composition of soya bean flour, red millet
flour, and grated cassava flour.
2. evaluate the nutritional composition of commercially-made yakeyake
3. examine the nutritional composition of somillyake (i.e., a combined
mixture of soya bean flour, millet flour, and grated cassava).
4. compare the nutritional compositions of commercially-made yakeyake
and “somillyake,”
5. identify the functional properties of commercially-made yakeyake and
“somillyake”
6. evaluate consumers’ acceptability of commercially-made yakeyake and
“somillyake”
Research Question

The study was guided by the following research question:
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1. What is the nutritional composition of: (a) soya bean flour, red millet
flour, grated cassava flour, (b)commercially-made yakeyake, and (c)
somillyake?

Hypotheses
The study tested the following hypotheses:
1. Ho: There s no statistically significant difference between the nutritional
composition of commercially-made yakeyake and the different ratios of
somillyake
2. Ho: There is no statistically significant difference in the functional
properties of commercially-made yakeyake and the different ratios of
somillyake
3. Ho: There is no statistically significant difference in the sensory
properties of commercially-made yakeyake and the different ratios of
somillyake
Significance of the Study

It is hoped that “Somillyake,” a fortified yakeyake would be well
accepted by consumers so it improves the nutritional status of its consumers.
Once, successful, “Somillyake” could be recommended for individuals who
enjoy eating yakeyake.
Delimitation

The study selected only yakeyake among several carbohydrate foods

consumed in Ghana to fortify.
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Limitations

Research of this kind highlighted certain challenges that could impact
the accuracy of the responses. Using self-reported data from sensory evaluation
questionnaires can introduce biases, as the accuracy and reliability of the results
depend on the honesty of the respondents' answers. Identifying and excluding
participants who provide inaccurate information is difficult. However,
respondents were guaranteed confidentiality, and informed consent was
obtained to encourage them to provide truthful and unbiased data.
Organisation of the Study

This research report is organised into five chapters. Chapter one
provides a background to the study, statement of the problem, purpose of the
study, hypotheses, significance of the study as well as delimitations and
limitations. Chapter two provides information on relevant and related literature
on product development and consumers’ acceptability. The literature review
provides a conceptual as well as empirical review based on the objectives of the
study. Chapter Three presents the research methodologies used for the study.
These comprises the research design, study area, population, sampling
procedures, data collection instruments, data collection procedures and data
processing and analysis. Chapter Four covers data analysis and interpretation of
the results. Chapter Five presents summaries, conclusion and recommendations,

as well as probable areas recommended for further studies.
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CHAPTER TWO
LITERATURE REVIEW

The study sought to examine consumers’ acceptability of fortified soya-
millet-yakeyake (“Somillyake”) and its nutritional composition. This chapter
reviewed related literature on the nutritional components of soya bean, millet
and yakeyake.

Theoretical Framework

The study is grounded in the Planned Behaviour Theory developed by
Ajzen (1985). The theory has been widely used in many behavioural domains;
prediction, adoption and change of behaviour and technology (Ajzen, 2020).
According to the theory, the primary motivator behind behaviour is the desire
or purpose to engage in that behaviour. The underlying motivational factors
(i.e., attitude toward the behaviour, subjective norm, and perceived behavioural
control) are responsible for shaping an individual’s intention (Steinmetz et al.,
2016). A critical analysis of the Theory of Planed Behaviour reveals that an
individual’s belief of the outcome of a particular behaviour forms the foundation
and rationale for the person’s engagement in the said behaviour (Akyea-
Mensah, 2020).

In her view, Akyea-Mensah (2020) explains that individuals’
preferences for food products are highly influenced by beliefs that the outcome
will be positive. Beliefs about food include the health implications, its
appropriateness for certain occasions, functions or group of people. Individuals

utilise both inherent and external informational signals to create perceptions

10

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

regarding the quality of food items and to decide on future buying and
consumption choices (Prinyawiwatkul, 2020).

When consumers have knowledge that consumption of “Somillyake”
will lead to a positive outcome, such as improve health benefits, high nutritional
value and good taste, they are more likely to accept and consume the product.
Figure 1 presents the interconnectedness of the variables captured in the Theory

of Planned Behaviour.

Subjective
Norms

Behaviour

Perceived
Behavioural
Control

Figure 1- Planned Behaviour Theory

Source: Adopted from Ajzen (1985).
Conceptual Review
This section provides definitional issues to some concepts used in the

study. Details of these concepts are provided in the subsequent paragraphs.

11
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Soya Bean

Soya bean belongs to Leguminosae and Papilionaceae families (Shea et
al., 2020). This crop is versatile, it thrives in various types of climates and soil
(Siamabele, 2019). Soya bean, cultivated in nearly every continent worldwide,
is among the significant food and industrial crops (Haruna et al., 2017). It is a
legume extensively planted and utilized globally, because of its valuable seed
composition (Shea et al., 2020). History suggests that the growing of wild soya
bean (Glycine soja) for domestic purposes occurred during the Shang Dynasty,
1700-1100 B.C (Shea et al., 2020). With regard to production techniques,
geographical growing areas, and versatility in end use, soya beans are
considered one of the most adaptable crops (Shea et al., 2020).

According to Food and Agriculture Organization of the United Nations
(FAO) (2013), soya beans contribute about 44% to global oil crop output. Soya
beans are unique because of their high concentration of isoflavones and weak
estrogenic characteristics. Among the isoflavones, it is genistein that affect
signal transduction (Siamabele, 2019). Contemporary soya bean cultivars are
typically bushy and erect, ranging in height from 20 to 180 cm, with few
primary branches and no secondary branches. The leaflets are typically ovate to
lanceolate in shape with a pointed tip (Shea et al., 2020).

Soya bean is a highly valuable and profitable crop. The commercial
profitability of soya bean cultivation relies on the utilization of both its by-
products, namely meal and oil. Soya bean protein and oil respectively contribute
to about two thirds and one third of the crop's overall economic value (FAO,
2013). Soya bean is a significant source of both vegetable protein and oil (Eden

12
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& Rumambarsari, 2020). Despite accounting for only about 35% of the seed's
dry weight, soya bean meal makes up 70% of the seed's overall value (Shea, et
al, 2020). For numerous centuries, individuals in Asia and other regions of the
world have utilized soya bean seeds to create a diverse range of fresh,
fermented, and dried foods (Pratap et al., 2012).

Cassava as a Root Tuber

Cassava (Manihot esculenta) is a plant that is short-lived, shrubby, and
perennial, capable of reaching a height of 3 meters or beyond (Akyea-Mensah,
2020; Kocke, 2019). With an estimated global output of around 276 million
metric tons per year, cassava is among the most significant food crops
worldwide (Sanginga & Mbabu, 2015). Research indicates that the origin of
cassava can be traced back to the Amazonian region (FAO, 2013; Kocke, 2019).
After being introduced to Ghana in the 15" century, cassava was cultivated in
areas near trading ports, forts, and castles, and it eventually became the primary
food source for both the Portuguese and the enslaved individuals (Bayitse et al.,
2017). Cassava cultivation has significantly increased since the 1900s, and
currently, millions of people worldwide grow the crop (FAO, 2013; Weigand,
2018). Cassava is the most extensively grown root crop in tropical regions
(FAO, 2013).

The cassava plant has an upright stem with noticeable leaf scars and
varying levels of branching (Akyea-Mensah, 2020). In times of drought,
cassava experiences a decrease in leaf production, which persists until the next
rainfall (FAO, 2013). While the roots have a water content of over 60 percent,
the dried root tuber has a significant amount of carbohydrates (FAO, 2013).

13
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Cassava is the primary source of carbohydrates among all the staple crops
(Bayitse et al., 2017).

Cassava is a crucial food crop that serves as a valuable reserve during
times of famine (Weigand, 2018). Approximately 800 million people, globally,
depend on cassava for food. In Ghana, cassava is the second most consumed
food crop after maize (Mahama, 2019; Rice & Curtis, 2021). Cassava's
resilience as a crop, due to its capacity to endure harsh growing conditions and
be stored underground for extended periods, makes it a valuable contributor to
food security (Amelework et al., 2021). Cassava has the ability to survive in
soils with low pH levels, which enables it to flourish in soil that is depleted and
of poor quality (Bayitse et al., 2017). To conserve water in the dry season, the
cassava plant undergoes leaf shedding. However, during the rainy season, the
stem produces new leaves (Zierer et al., 2021).

About ninety percent of small-scale farmers, who typically own small
landholdings, grow these crops (Mahama, 2019). The plant is commonly
referred to as "the food of the poor" because it is predominantly grown by rural
farmers who have low incomes (Weigand, 2018). Bitter cassava roots contain
substantial amounts of linamarin and lotaustralin, which convert into hydrogen
cyanide (HCN) when being processed or consumed (Kocke, 2019). Bitter
cassava, unlike sweet varieties have a high starch content and utilised for
industrial purposes (Akyea-Mensah, 2020).

Akyea-Mensah (2020) explains that the amount of cyanide in cassava
tubers differs depending on the variety. He further explained that most varieties
have a cyanide content ranging from 150 to 400 mg per kilogram of fresh
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cassava. In Ghana, the popular varieties of cassava grown by farmers includes
Ankrah, Agege, Tuaka, Afraim plains, among others (Akyea-Mensah, 2020). In
many Ghanaian communities, the stem colour, leaves, tuber, stem branching,
height, and yield capacity are used to differentiate cassava varieties. Cassava is
a significant source of calories, protein, and fat in the human diet in terms of
nutritional composition (Akyea-Mensah, 2020).

In order to render them safe for human consumption, majority of cassava
roots, particularly bitter cassava, must undergo treatment. Various techniques,
both traditional and contemporary, are utilized for processing cassava in
different regions of the world. It is noteworthy that all current methods are
adaptations of traditional practices (Weigand, 2018). Traditional methods used
for processing cassava include techniques such as soaking, chipping, cooking,
drying, etc. Akyea-Mensah (2020) posits that the primary objective of cassava
processing is to produce a food product that is safe for consumption.

Millet

Millets are small-seeded cereal crops that belong to the Gramineae
family. With the exception of finger millet and teff which belong to the tribe
Eragrostideae, the majority of millets are part of the tribe Panicoideae
(Ramashia et al., 2021). Millets are forage grasses that are categorized within
the Poaceae food family (Bunkar et al., 2021). It is thought that millet originated
in East Africa, specifically in Ethiopia (Karuppasamy, 2015; Abormegah,
2019).

In terms of global production, millets yield about 4.5-5 million tonnes
annually. India is the largest producer, accounting for over half of the total
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quantity (2.5 million tons), while some African countries produce
approximately 2 million tons (Abah et al., 2020). Millet is a highly nutritious
nutri-cereal that has essential nutrients, protein, dietary fibre, B-vitamins, and
minerals like calcium, iron, zinc, potassium, and magnesium (Dayakar et al.,
2017).

Abah et al. (2020) differentiated between three cultivars of millet grains
according to grain colour; brown, light brown and white. The primary use of
white cultivars is for baking, while brown and light brown varieties are for
making porridge. In Southern Africa, the brown cultivar is specifically grown
for producing traditional opaque beer. The major millets are Pearl millet
(Pennisetum glaucum), Foxtail millet (Setaria italica), Proso millet or white
millet (Panicum miliaceum), and Finger Millet (Eleusine coracana). Minor
millets include Barnyard millet (Echinochloa spp.), Kodo millet (Paspalum
scrobiculatum), little millet (Panicum sumatrense), Guinea millet (Brachiaria
deflexa), and Brown top millet (Urochloa ramose/Brachiaria ramose/ Panicum
ramosum) (Bunkar et al., 2021). Different types of millets require specific soil
conditions to support their growth. Millets, in general, can grow in low fertile
soils. For instance, pearl millet can be cultivated in sandy soils, while finger
millet performs well in saline soils. Barnyard millet, on the other hand, grows
well in low-fertile soils (Karuppasamy, 2015).

Millet grains are typically subjected to traditional processing methods
like decorticating, malting, fermentation, roasting, flaking, and grinding to
enhance their edible, nutritional, and sensory qualities before consumption.
Both modern and traditional methods are used for processing millet grains.

16

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Value-added products, including soaked, cooked, malted, fermented, popped or
puffed, extruded, and multigrain flour, can be manufactured using modern
processing methods. Millet grains can be processed using both traditional and
modern techniques to enhance their nutritional and sensory properties.
Traditional methods include drying the grains in the sun for a week before
storing them for future use. However, the small size of millet grains makes them
difficult to handle, and they are susceptible to fungal diseases. Despite being
highly beneficial and nutritious, millets are not extensively researched or
innovated compared to conventional cereal grains such as wheat, rice, maize,
and sorghum (Abah et al., 2020).

Millets are considered nutri-cereals that are abundant in nutrients,
including protein, essential fatty acids, dietary fiber, B-vitamins, and minerals
like calcium, iron, zinc, potassium, and magnesium (Dayakar et al., 2017).
Millets are considered as important sources of essential amino acids due to their
protein content. Additionally, millets are abundant sources of phytochemicals
and micronutrients (Demuyakor et al., 2013). Millets provide significant
amounts of magnesium and phosphorus, which play important roles in human
health. Magnesium has been shown to have beneficial effects in reducing the
occurrence of migraines and heart attacks, while phosphorus is a crucial
component of adenosine triphosphate (Bunkar et al., 2021).

Millets are free from gluten, non-acidic, and easy to digest with a low
glycemic index. These properties make it a suitable choice for people with celiac
disease and diabetes as its consumption can help regulate blood glucose levels.
Millet grains are rich in dietary fibre, carbohydrates, iron, and calcium
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compared to other cereal grains. Additionally, they have a high concentration
of magnesium and phosphorus, which can help in reducing migraines and heart
attacks while serving as an essential component of adenosine triphosphate
(Abah et al., 2020).

For example, pearl millet is abundant in resistant starch, both soluble
and insoluble dietary fibres, minerals, and antioxidants. It comprises a
considerable amount of dry matter, ash, crude fibre, crude fat, crude protein,
and starch. Additionally, the protein in foxtail millet could be utilised as a
functional food ingredient, and its essential amino acid composition could serve
as an extra protein source to complement most cereals (Demuyakor et al., 2013).

Millets can provide advantages for overall well-being such as decreasing
blood sugar levels in individuals with diabetes, regulating blood pressure,
assisting with thyroid, cardiovascular, and celiac diseases (Dayakar et al, 2016).
Millets have a significant quantity of dietary fiber, B-complex vitamins,
essential amino and fatty acids, and vitamin E. They are exceptionally rich in
minerals such as iron, magnesium, and phosphorous, and potassium, and release
a lower proportion of glucose slowly, resulting in satiety that lowers the risk of
diabetes. These grains are mainly composed of carbohydrates, with the protein
content ranging from 6 to 11 percent, and fat ranging from 1.5 to 5 percent
(Dayakar et al., 2017).
Sensory Evaluation

One of the primary objectives of the food industry is to understand the
impact of food products on consumers’ senses (Choi et al.,, 2013). The
acceptability of food products by consumers ultimately depends on how the
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product appeal to their senses. According to Rochmawati (2019), people
consume food because it stimulates their senses and makes it appealing to
consume. Sensory evaluation is a scientific discipline that involves evoking,
measuring, analyzing, and interpreting reactions to the characteristics of food
and other materials as they are perceived by the senses of sight, taste, touch, and
hearing (Stone & Sidel, 2004).

Lawless and Heyman (2010) opine that the concept of sensory
evaluation encompasses all four activities stated in the definition of Stone and
Sidel (2004). Singh-Ackbarali and Maharaj (2014) posit that when it comes to
choosing a food product, its palatability is the primary factor for a consumer,
and factors such as nutrition and wholesomeness are of secondary importance.
This highlights the responsibility of food industry producers to ensure that their
products are pleasing to the consumer's senses. The degree to which a consumer
finds a food product acceptable depends on how well the product meets their
desired standards of taste, flavour, texture, etc. Sensory evaluation, as explained
by Rochmawati (2019), involves utilising human senses to measure the texture,
appearance, aroma, and flavour of food products.

Sensory evaluation has become important in the evaluation of various
products, particularly food products, as it provides valuable information for a
variety of purposes. These include quality control, shelf-life assessment,
analysis of process variation, product enhancement, cost reduction,
development of new products, and market analysis (Rochmawati, 2019).

The perceived attributes and intensities of a product’s characteristics can
be effectively captured using descriptive sensory analysis, which is considered
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the most potent method (Suwonsichon, 2019). The goal of sensory evaluation
is to assess the characteristics of food quality and to what extent they meet the
legal requirements of food products and consumer preferences (Nemeth et al.,
2020).

To conduct a scientific sensory evaluation of a product, a series of steps
need to be followed, which include defining the problem, screening, test design,
panel selection, instrumentation, and interpretation of results. (Sharif et al.,
2017). Senapati and Sahu (2020) argue that sensory evaluation involves a
scientific process of eliciting, measuring, analyzing, and interpreting
psychological and physiological responses to the physical properties of a food
product. Panel members should be carefully selected, calibrated, and validated
to make results scientific (Singh-Ackbarali & Maharaj, 2014).
Sight/Appearance of the Product

The visual appearance of food is a crucial factor in determining its
quality, as it is often the first characteristic evaluated subjectively by the
consumer. The human eye can detect wavelengths of light ranging from
approximately 400 nanometers and up, providing valuable information about
the appearance of food products (Nemeth et al., 2020). Sharif et al. (2017)
opines that the sense of sight plays a crucial role in the acceptance or rejection
of food products. The size, shape, and texture of food also convey information
about its quality and can therefore impact its acceptability and desirability.

(Adu-Gyamfi, 2018).
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Taste of the Product

The perception of food components after they are dissolved in saliva,
oil, or water by taste receptors located on the tongue, mouth, or throat is referred
to as taste (Sharif et al., 2017). Adu-Gyamfi (2018) posits that the perception of
taste is influenced by the intensity of sweet, fatty, and bitter components of food
or beverages, as well as individual factors such as personal preferences, health
concerns, and convenience.
Flavour of the Product

It can be challenging to interpret the numerous volatile compounds
found in food products, as their volatility can vary greatly. Analysing the odours
and flavours produced by these compounds can be challenging because strong
peaks may produce weak odours, while weak peaks may produce strong odours.
Additionally, when it comes to smell, it is a perception of a mixture and cannot
be analysed through analytical testing (Mason & Nottingham, 2002). Hot foods
are easier to smell compared to cold foods (Choi, 2013). According to Choi et
al. (2013), adaptation is the gradual decrease in the ability to detect different
odours over time, which prevents sensory overload. They note that human
sensitivity to odours varies depending on factors such as hunger, satiety, mood,
concentration, presence or absence of respiratory infections, and gender (Choi,
2013).
Touch/Texture of the Product

Texture of a food product can be evaluated as mechanical (hardness and
chewiness), geometric (graininess and crumbliness) and mouth-feel (oiliness
and moistness). These attributes are experienced during the process of biting,
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chewing and swallowing (Sharif et al., 2017). The sense of touch provides us
with information about a food's texture through sensations we feel in our mouth
or on our skin. (Choi, 2013).
Affective Test

Affective test can be categorised into two main groups (preference tests
and acceptance tests). Preference tests are used to allow consumers to make a
choice between samples. It answers the question “which one of the samples do
you prefer?” Acceptance tests are used to determine consumer acceptance of a
product. A degree of liking a product is rated by the use of the hedonic scale.
The scale is a category-type scale with an odd number (five to nine) categories
ranging from “dislike extremely” to “like extremely.” A neutral midpoint
(neither like nor dislike) is included (Choi, 2013).
Analytical Test

Garcia-Gomez et al., (2022) indicate that in analytical tests, it is essential
to have a trained sensory panel with the capability to assess the food product
both qualitatively and quantitatively, while also defining its sensory attributes
comprehensively. Difference testing, which is the simplest sensory test
identifies the differences that exist between food products. Difference testing is
a good step to determine the complex sensory evaluation of the products.
Examples of difference test include triangle test, paired comparison test, and
duo-trio test.
Panel Selection

Typically, sensory analysis is conducted by panelists through controlled
experiments in appropriate environmental settings. Rochmawati (2019)
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distinguishes between two categories of panelists, untrained panelists and
trained panelists. Sensory evaluation employs both trained and untrained panels,
and the extent of training of the panels differs with regards to the type of sensory
analysis. Different levels of panel training are necessary for different types of
sensory analysis. The necessary level of training relies on factors such as the
degree of differences to be perceived, the number of panelists required for the
tests, and the time and value of the analysis in relation to the product type (Adu-
Gyamfi, 2018).

To ensure dependable and authentic data, sensory properties of food
products are assessed by a group of panelists who are specifically trained for
this purpose, referred to as sensory panelists. This helps to eliminate various
errors or biases that may result from psychological and physiological factors.
Hence, the mental state and physical well-being of the panels or tester, as well
as the testing environment's ambiance, should be taken into account as they can
impact their assessments.

Empirical Review

This aspect of the literature reviewed empirical studies based on the
respective objectives of the study. Details of these empirical studies are
provided in the subsequent paragraphs.

Nutritional Composition/Proximate Composition of Soya Bean

In a study conducted by Eden and Rumambarsari (2020), the proximate
analysis of soya bean and red bean cookies was analysed in accordance with the
Indonesian National Standard. Proximate analysis components included
protein, ash, fat, water, and carbohydrates. The researchers used three different
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cookie samples, one soya bean cookie sample, and two red bean cookie samples.
The study revealed that soya bean cookies had an ash content of 1.02%, water
content of 10.744%, fat content of 22.8%, protein content of 5.375%, and
carbohydrate content of 65.256%. When compared to the Indonesian National
Standard, the study showed that soya bean cookies met the national standard for
ash levels, but did not meet the standard for protein, water, and carbohydrate
levels. The study attributed the chemical loss in the soya bean sample to storage
duration, which has the potential to alter the nutritional value and quality of the
cookies

Szostak et al. (2020) conducted a study in Poland to compare the
nutritional value of two soya bean cultivars (Amandine and Merlin) based on
their protein and fat content. The researchers discovered that the Amandine
cultivar had significantly higher levels of crude ash, crude protein, and crude
fibre compared to the Merlin cultivar. Specifically, the study found that the
crude fibre content in the Amandine cultivar was 85.0 g kg™, while it was 76.5
g kgt in the Merlin cultivar. The Merlin cultivar had a crude ash content of
53.80 g kgt, while the Amandine cultivar contained 54.10 g kg™. In addition,
the Amandine cultivar had 331.7 g kg of crude protein, whereas the Merlin
cultivar contained 293.4 g kg* of crude protein. The crude fat content of the two
cultivars was 187.5 g kg?! and 205.6 g kg' for Amandine and Merlin,
respectively.

Bayero et al. (2019) conducted a study in Nigeria to analyse the
proximate composition and mineral contents of soya beans. According to the
study, soya bean is a valuable source of high-quality protein, oil, and other
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essential nutrients. The proximate composition of soya bean was found to be
Moisture 8.13%, Crude Protein 39.24%, Crude Fibre 6.84%, Crude Lipid
30.31%, Ash 4.61%, and Carbohydrate 5.08%. The average mineral contents
(%), as determined by the study, were 0.003 (Na), 0.216 (K), 0.281 (Mg), 0.324
(Ca), 0.722 (P), 0.003 (Zn), 0.002 (Cu), 0.291 (Mn), and 0.018 (Fe). These
findings suggest that soya bean can serve as a valuable source of macronutrients
and minerals in Nigeria.

Nutritional Composition/ Proximate Composition of Millet

Ramashia et al. (2019) conducted a review on the nutritional content of
finger millet. According to their findings, finger millet has a high concentration
of carbohydrates, dietary fibre, essential amino acids, and phytochemicals.
Additionally, it contains essential minerals and is gluten-free. Compared to
other cereal grains, finger millet has a superior nutritional profile, although it is
often neglected and underutilised. The nutritional composition of finger millet
reduces the risk of various health conditions, including diabetes mellitus, high
blood pressure, and gastrointestinal tract disorders, when consumed.

Abah et al. (2020) conducted a study on nutritional value of cereals.
According to the review, cereal grains are a valuable source of carbohydrates
and starch, but contain low levels of protein, fat, vitamins and other nutrients.
They are rich in minerals and vitamins, including vitamin E which functions as
an antioxidant. While cereal grains can contribute to the daily protein
requirements, they lack the essential amino acid lysine and should not be relied
upon as the sole source of dietary protein. The carbohydrate content of cereal
grains ranges from 58 to 72%, with protein at 8 to 13%, fat at 2 to 5%, and

25

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

indigestible fibre at 2 to 11%. Cereal grains have a caloric content of 300 to 350
kcal/100 g, with carbohydrates mainly in the form of digestible starches and
sugars. The functional properties of millet were also examined, and various
authors report that millet has favourable functional properties such as bulk
density, oil and water absorption capacity, least gelatinization temperature,
among others.

Jukanti et al. (2016) conducted a study to analyse the nutritional
composition of pearl millet. Their findings revealed that pearl millet is a rich
source of nutrients such as dietary fibre, energy and proteins coupled with
essential minerals, some vitamins, amino acids, and antioxidants. The study
found that in Vitro Protein Digestibility (IVPD) in pearl millet varies from
60.5% to 76.9% whereas protein content in pearl millet is between 8 to 24%.
Additionally, pearl millet has a total fat content of 4.7% and carbohydrate
content of 55.3% to 75.4%. Potassium (K), magnesium (Mg) and Phosphorus
(P) were found to be the main mineral components contained in pearl millet
grain. The study further found that pearl millet is rich in B-vitamins however, it
does not contain vitamin C. These nutrients are beneficial in preventing various
sickness in humans, such as cancer, diabetes, neuro-degenerative diseases and
cardiovascular diseases. The study suggested that improved crop management,
genetic improvement, and grain processing could help to maximize the positive
attributes of pearl millet.

The study by Ramashia et al. (2021) researched the nutritional
constituent of pearl millet. The study revealed that pearl millet has high
nutritional value in terms of high levels of energy, dietary fibre, proteins with a
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balanced amino acid profile, many essential minerals, some vitamins, and
antioxidants. The protein content of pearl millet grain ranges from 8 to 24 %
and the in vitro protein digestibility (IVPD) from 60.5 % to 76.9 %. Total
carbohydrate content of pearl millet ranges from 55.3 to 75.4 g/100 g. The fat
content of pearl millet grain [4.7 %]. Phosphorus (P), potassium (K) and
magnesium (Mg) are the major mineral constituents of pearl millet grain. The
study revealed that pearl millet is rich in B-vitamins however, it does not contain
vitamin C. These nutrients play a significant role in prevention of ailments such
as diabetes, cancer, cardiovascular and neuro-degenerative diseases. The study
revealed that here is great potential for harnessing these positive attributes
through genetic improvement, improved crop management, and grain
processing and food.

Nutritional Composition/Proximate Composition of Yakeyake (Grated
Cassava)

The study by Kouassi et al. (2022) evaluated the qualities of pressed
fermented cassava doughs from five major producing areas in Cote d’Ivoire.
The study specifically analyzed the physicochemical properties and fermenting
flora of sampled cassava doughs from Abidjan, Jacqueville, Dabou,
Yamoussoukro and Grand-Lahou. Generally, the study revealed that cassava
dough has higher starch, dietary fibre, and moisture contents. However, the
sources of the cassava dough were found to determine their chemical content.
Comparatively, the study revealed that the observed dry matter values of dough
from Dabou, Jacqueville and Abidjan were 1.15%, 0.99% and 0.66%
respectively. However, significant differences were recorded for doughs from
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Yamoussoukro (0.44%) and Grand-Lahou (1.03%). The moisture contents
recorded for pressed fermented cassava doughs varied from 0.44% (dough from
Yamoussoukro) to 0.66% (dough from Abidjan). It was revealed that doughs
from the other production areas recorded higher values for moisture contents
even though they were not statistically different. The dough from Grand-Lahou
had much moisture content (1.03%) whilst those from Yamoussoukro were
drier (0.44%). However, dough from Yamoussoukro had the highest ash content
(0.08%) whilst those from Jacqueville areas recorded the lowest (0.04%).
Furthermore, results showed that doughs from Yamoussoukro were more acidic
(0.54 mg/L). The pH of doughs varied from 4.16 + 0.10 (Abidjan) to 4.60 +
0.02 (Yamoussoukro).

The study by Nilusha et al. (2021) aimed at exploring the characteristics
of cassava varieties in food applications in Sri Lanka. Flours were prepared from
five cassava varieties: Shani, MU51, Kirikawadi, Swarna, and Suranimala. The
study examined the physicochemical functional, proximate composition and
antioxidant properties of cassava flour using standard methods. Findings from
the study revealed that cassava flours used for the study contained less than one
percent crude fat and less than two percent crude protein. Specifically, the study
revealed that flour from Suranimala contained the lowest amount of cyanide
(4.85 mg/kg) whiles flour from MU51 contained the highest (48.05 mg/kg). The
study found that total amylose contents and starch of flours were significantly
lower than those of wheat flour. Comparatively wheat flour and flour from
Suranimala contained similar amylopectin content. It was again found that
flours from cassava varieties used in the study had high water solubility index,
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oil absorption capacity, water absorption capacity, swelling power, emulsion
stability and emulsion activity than those of wheat flour. Phenolic compounds
were highly found in Swarna (4.44 mmol GAE/100 g dry weight) among the
five varieties. The study revealed that the cassava flours are suitable for bakery
foods, weaning foods and edible films.

The study by Chisenga et al. (2019) assessed the proximate composition
of Cassava flours from six cassava varieties (Katobamputa, Chila, Kariba,
Kampolombo Mweru, and Bangweulu) for dry matter, cyanides, particle size
distribution, whiteness index, starch yields and proximate contents. They saw
that the lipid, moisture, ash, fibre and protein contents were in the range 1.21—
1.87, 10.43-11.18, 1.21-1.78 0.15-0.63, and 0.03-0.60% for, Katobamputa,
Bangweulu, Kariba, Mweru, Kampolombo and Chila respectively. On the
average, the study found that particle size distribution was (35.56—48.52 um)
and (250.44-334.34 um) however, there was variations across varieties. The
packed and bulk density ranged from 0.62-0.67 and 0.40-0.47 g/cm3
respectively. The study found a positive correlation between bulk density and
moisture content of cassava flour. The study further found variation in cassava
root dry matter contents across the varieties in the range 40.04-47.25% and
correlated negatively with ash content and lipid. However, a positive correlation
was found between cassava root dry matter content and fibre. The study
revealed that starch produced across the cassava varieties were between 20.76
and 28.31%. It was further found that cassava cyanide contents across the
varieties were between 23.60-238.12 and 8.62-15.48 mg HCN/kg for flours
and roots respectively. Between 60.76-93.86% reduction in cyanide was
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recorded. Yellowness was in the range 6.52—-8.15 with greenness in the range
—0.03 to 0.44 and the degrees of lightness was between 93.65 and 94.55. The
whiteness index of flours was in the range 89.90 to 91.46. The study further
found that fibre content correlated negatively with Whiteness index. Results
from the study indicate that variations in fibre, flour particle size and ash content
resulted in differences in the quality traits among the cassava varieties.
Product Development and Consumer Acceptability

Sirangelo (2019) opines that sensory descriptive analysis of food
products is an effective tool to understand consumer satisfaction and ensure
market success of food products. Sirangelo (2019) further opines that when the
appearance, flavour or texture of a particular food product is not in favour of
consumers, they won’t purchase it. It can therefore be said that success of food
products or its acceptability on the food market is dependent on how appealing
it is to the senses of the consumer.

Lysak et al. (2019) assessed consumer acceptance and willingness to pay
for novel value-added products made from breadfruit in the Hawaiian Islands.
Specifically, the study investigated consumer acceptance and willingness to pay
for breadfruit when they are provided with or without comprehensive product
information about the product and its cultural relevance, nutritional benefits and
potential contribution to increase local food security. The study revealed
providing consumers with information about product increased their acceptance
by 1 point on the hedonic scale. In addition, there was an increase in

respondents’ willingness to pay for when detailed information is provided. The
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study concluded that repeated exposure and building a positive narrative around
breadfruit products may increase consumer acceptability.

The study by Siddiqui et al. (2022) reviewed 133 research articles on the
strategies to avoid food neophobia (rejection) and increase consumer
acceptance of new food trends. The study revealed that tasting of foods is one
of the most effective ways to increase the acceptance of new foods. The study
also found that food neophobia can be reduced through education, income, taste
and exposure to novel foods. Food innovation, the manufacturer’s features and
market circumstances were also found to exert influence on consumers’
preference and acceptability of new food products.

The study by Bothma et al. (2020) examined the development and
consumer acceptability of soup made from Clarias gariepinus. The study
employed sensory analysis and a consumer panel in evaluating the aroma, taste,
texture and aftertaste of Clarias gariepinus soup. The study revealed that the
taste, texture and aroma of food product to a greater extent influence the level
at which consumers develop preference for the product. The study also revealed
that the income of consumers also plays a role in how they accept food products.
The study further revealed that the nutritional composition of food influences
its acceptability. Specifically, the study found that the moderate fat,
carbohydrate and energy content, and low dietary fibre, made Clarias
gariepinus soup suitable for the needs of low-income groups in rural

communities.
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Chapter Summary

This chapter presented the review of relevant literature on the topic
under investigation. The chapter was divided into three sections: theoretical
framework, conceptual review and the empirical review. The theoretical
framework revolved around the Theory of Planned Behaviour proposed by
Ajzen (1985). The theory suggests that consumers’ acceptance or rejection of
Somillyake is highly and positively dependent on their behavioural beliefs of
the outcome of the consumption of Somillyake. Such beliefs include
consumers’ expectations of the health outcomes, as well as the visual appeal of
the product. The conceptual review presented a review of concept related to the
study. The section presented a discussion on concept such as the concept of soya
beans, cassava as a root tuber, the concept of millet, the concept of sensory
evaluation, among other concepts. The empirical review presented an outlook
of various studies done in relation to this study. The section specifically focused

on the proximate composition of soya beans, cassava and millet respectively.
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CHAPTER THREE
RESEARCH METHODOLOGY

The study sought to examine consumers’ acceptability of fortified soya-
millet-yakeyake (“‘Somillyake”) and its nutritional composition. This chapter
presents the research methods that were employed to carry out the study.
Basically, the chapter encompasses the research design, study area, population,
sampling procedure, panel members, methods and materials, data collection
instruments, data collection procedures, ethical consideration, as well as data
processing and analysis. Sensory evaluation of the new product was carried out
under this chapter. To undertake the sensory evaluation, questionnaires were
administered to 75 research respondents who were willing to voluntarily
participate in the study after church. Respondents were required to spend 30-40
minutes in evaluating the sensory properties of four food samples and indicate
the most preferred. Respondents were required to evaluate attributes such as the
colour, the texture, aroma/flavour, taste, aftertaste as well as the overall
acceptability of each of the four food samples
Research Design

Research design is the overall plan of a researcher to obtain responses
to research questions or to test hypotheses of a particular study (Amedahe &
Asamoah-Gyimah, 2015). In line with this study’s aim of examining the
proximate composition of somillyake (i.e., a combined mixture of soya bean
flour, millet flour and grated cassava) and consumers’ acceptability, the pre-
experimental design, specifically the static-group comparison design as well as
the cross-sectional survey design were used for this study.
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The static-group comparison involves at least two groups. One group
often receives a new unusual treatment while the other group receives a
traditional or usual treatment. Both groups are then posted. In this study, static
group comprised the commercially-made yakeyake whereas the treatment group
comprised the somillyake (i.e., a combined mixture of soya bean flour, millet
flour and grated cassava). The nutritional components of both the commercial
yakeyake (i.e., the control group) and the “somillyake” (i.e., the treatment
group) were then tested in the food laboratory. After testing the nutritional
component of the food samples in the laboratory, the results were compared to
determine which of the food samples had a better nutrient profile.

Similarly, the descriptive survey design was used for this study. This is
a type of design where researchers are often interested in the opinions of a large
group of people about a particular topic or issue (Fraenkel et al., 2012). This
design was appropriate for this study since this study sought to gather
information from panel members and describe it as it is, without any form of
manipulation. In addition, since the sensory evaluation questionnaire form was
used to gather data on respondents’ acceptability of the different food samples,
the descriptive survey design was used to describe the views of respondents
regarding the degree of acceptability of the food samples. The study was cross-
sectional in nature.
Study Area

Duakor, a migrant community in the Cape Coast Metropolis was
selected as the study area. It is located on Ghana’s southern coast, between the
historic towns of Cape Coast and Elmina. The residents of Duakor are mostly
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descendants of migrants from the Volta region. Fishing forms the core of
Duakor’s economy, with most of the men involved in fishing-related jobs. The
women on the other hand are into cassava processing and fish-mongering.
Duakor was selected for the study because almost all the individuals within the
community consume “yakeyake” as their traditional diet. Individuals who were
18 years and above were included in the study.
Population

Duakor has a population of 1,351 (GSS, 2021) and qualifies as a village
based on the population and level of infrastructural development. Community
members also exhibit what the renowned sociologist, Emile Durkheim calls
mechanical solidarity, in that, they engage in similar economic activities and
general lifestyle (Ritzer, 2008). The study population comprised all yakeyake
consumers who were 18 years and above within the Duakor community.
Sampling Procedures

Seventy-five (75) panel members were selected for the sensory
evaluation test. This sample was chosen based on the assertion of Choi (2013),
since the preference test (a type of affective test) was adopted for this study. To
get the individual respondents, the purposive sampling technique was used to
engage the respondents in the study. Lewis-Beck et al. (2003) explained
purposive sampling (also known as judgment, selective or subjective sampling)
as a non-probability sampling technique in which researcher relies on his or her
own judgment when choosing members of the population to participate in the

study.
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Choi (2013) proposed that, to test a new product, 75-150 individuals
should be used. In view of that, seventy-five (75) panellists were used for the
sensory evaluation because the study was conducted in a community that had a
small population. Similarly, these panellists were used for the study because
they were willing and available during the time of the sensory test and also, they
comprised people who ate both the commercially-made yakeyake and the
somillyake (i.e., a combined mixture of soya bean flour, millet flour, and grated
cassava). Since the panellists were not trained, they were oriented on the sensory
evaluation test to be done. Prior to the selection of these panel members, they
were asked if they were allergic to any of the ingredients used in preparing the
test foods. Also, anyone with respiratory infections like a cold was not included
in the study. Respondents who may not be aware of whether they are allergic to
any of the ingredients used in the preparation of the test foods were also
exempted from the study.

Inclusion and Exclusion Criteria

Respondents who were used for the sensory evaluation had to meet the
following criteria:(1) respondents were between 18-50 years, (2) they were not
expected to be on any medication of any kind and should be available
throughout the duration of the study, (3) they should not be allergic to be
yakeyake, soya bean, and millet.

Recruitment and Training of Field Assistants

Three field assistants were recruited and trained to assist in the data
collection. The purpose of the study was well explained to all the field assistants.
Field assistants were trained to explain the purpose of the study to all
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respondents. Similarly, in order to avoid the issue of language barrier for
respondents who may not be able to read and write in English, field assistants
were trained to translate the content of the questionnaire to the respondents in
order to enhance comprehension.

Data Collection Procedures

The commercially-made yakeyake was purchased from a well-known
yakeyake seller within the Duakor community. The various proportions or ratios
of the fortified somillyake (i.e., a combined mixture of soya bean flour, millet
flour, and grated cassava) on the other hand were locally prepared by the
researcher by adapting an approved method proposed by Yusuf et al. (2014). In
terms of the proximate composition, three different samples were prepared by
the researcher. The proportion of the mixtures were as follows: CSMY 1-
Cassava-Soya-Millet-Yakeyake in the ratio 50:30:20, CSMY 2- Cassava-Soya-
Millet-Yakeyake in the ratio 60:30:10 and CSMY 3- Cassava-Soya-Millet-
Yakeyake in the ratio 80:15:5.

In furtherance, since cassava, millet, and soya bean were the chief
ingredients required for the preparation of the “somillyake”, the researcher
purchased the cassava from the Jukwa local market in the Cape Coast
Metropolis. Similarly, the soya bean and millet were purchased from market
women in a local market in the Cape Coast Metropolis called Kotokuraba
Market. Both the commercially-made yakeyake and the “somillyake” were
served with pepper sauce and fried fish with some chopped vegetables. It is also
important to emphasise that in terms of the specific species/varieties of the chief
ingredients used in preparation of the “somillyake”, Manihot esculenta (i.e., Six-
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month casava) was purchased for the conduct of the study. Similarly, Eleusine
coracana (i.e., red millet) which is commonly known as finger millet was used
in the preparation of the “somillyake”. This variety of millet which is often
known for its reddish grains, is widely cultivated in Africa and Asia and is
valued for its high nutritional content and drought tolerance. In terms of soya
beans which happens to be the last chief ingredient, TGX 1448-2E (i.e., a variety
of soyabeans that is generally high in protein, with good adaptability to local
soil and climate conditions) was used in the preparation of the “somillyake”.
Additionally, an introductory letter (See Appendix A) was taken from the
Department of Vocational and Technical Education of the University of Cape
Coast for entry into the community. Necessary ethical clearance was obtained
from the University of Cape Coast (UCC) Institutional Review Board (IRB).
Data Collection Instrument

Proximate analysis, functional property analysis, and sensory analyses
of the four food samples were carried out. A self-developed and validated
questionnaire was then administered to the sensory panel to gather relevant
information on the sensory properties of the four food samples. The researcher
adopted the paired difference testing classical technique proposed by Lawless
and Heymann (2013). This was because, the goal of the researcher was to
determine whether the four different food samples possess different sensory
properties. Another reason for the adoption of this technique was the fact that,
it helped the researcher to ascertain which sample or samples are similar, as well

as which sample was most preferred by the respondents.
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The sensory evaluation questionnaire consisted of two sections
(Sections A and Section B) with 30 items. The first section of the questionnaire
(Section A) solicited information on the demographic characteristics of the
respondents. These demographic characteristics include gender as well as the
age-range of respondents. The second section (Section B) was made up of 28
items on a 4-point Likert-type scale [i.e. Dislike very much (1), Dislike
moderately (2), Liked moderately (3) and Liked very much (4)] which solicited
information on respondents’ assessment of four different food samples, thus a
commercially-made yakeyake as well as three different samples of fortified
soya-millet-yakeyake (i.e., modified yakeyake) to determine if significant
differences exist among the food samples. In view of that, respondents were
asked to tick [V] a range of attributes (i.e., Appearance, Colour, Texture,
Aroma/Flavour, Taste, Aftertaste, and overall acceptability) to determine their
assessment and degree of acceptability of the four food samples using the
Likert-type scale provided.

Administration of Instrument

A date and time were scheduled with the respondents for the data
collection. The instrument was administered to 75 research respondents from
the Global Evangelical church who were willing to voluntarily participate in the
study after church. Respondents were required to spend 30-40 minutes in
evaluating the sensory properties of four food samples and also indicate the
most preferred. Respondents were required to evaluate attributes such as the
colour, the texture, aroma/flavour, taste, aftertaste as well as the overall
acceptability of each of the four food samples.
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Proximate Analysis

An amount (50 g) of each sample was taken proximate nutrients were
analysed. The following nutrients were determined.
Moisture Determination

Porcelain crucibles were washed dried and weighed. About 10-12g of
the fresh raw flour samples were put into clean oven-dried crucibles and
weighed. The crucibles containing the sample were spread over the base of the
convection oven to ensure equal distribution of heat. The convection oven was
manufactured by the Thermo Fisher Scientific Company. This company is
known for manufacturing quality laboratory convection ovens with precise
temperature control, commonly used in analytical and industrial laboratories.
The samples were then kept in a thermostatically controlled oven at 105°C for
48 h. At the end of the period the samples were removed, cooled in a desiccator
and weighed. Each determination was done thrice. The moisture content was
then calculated as the percentage water loss by the sample (Doe-Addo et al.,

2024). The equation used in calculating the percent moisture is given by:

Initial weight—Final weight

Moisture (%) = x 100

Initial weight

Steps

Initial Weight: The food sample was weighed before drying (This includes the
moisture content)

Final weight: The food sample was weighed again after drying (This represents

the weight of the dry matter alone)
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Ash Determination

The dried raw flour samples were then heated gently in oven at 105°C
for about an hour and then transferred to furnace at a temperature of 550°C
overnight, the heating continued until all the carbon particles were burnt away.
The ash in the dish was removed from a muffle furnace which was manufactured
by Nabertherm, a well-known German company. The sample was then allowed
to cool in a dessicator and weighed. The ash content was then calculated as a
percentage of the original sample (Doe-Addo, et al. 2024). The equation used
in calculating the percent ash is given by:

Weight of Ash
Initial weight of sample

Ash (%) = x 100

Steps
Initial Weight of Sample: The initial food sample was weighed before ashing
Weight of Ash: After burning off all the organic material (in a muffle furnace

at high temperature), the remaining inorganic residue (the ash) was weighed.

Oil/ Fat Determination
Reagents
1: Petroleum Spirit
Procedure

About 10- 129 of the milled raw flour samples were weighed into a 50
x10mm soxhlet extraction thimble. This was transferred to a 50 mL capacity
soxhlet extractor. A clean dry 250 mL round bottom flask was weighed. About
150 mL Petroleum spirit was added and connected to the soxhlet extractor and
extraction was done for 6 hours using a heating mantle as a source of heating.
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After the 6 hours the flask was removed and placed in an oven at 60°c for 2
hours. The round bottom flask was removed, cooled in a desiccator and weighed
(Doe-Addo et al., 2024). The percentage fat/oil was calculated as followed.

Calculation

W (g) x 100

Crude Fat (%) = Sample (g)

Where W is Weight of Oil
Carbohydrate Determination
Reagent

1: Glucose Solution

Stock solution: (1 mL is equivalent to 0.25 mg glucose), 0.250g D-
glucose (dried in a vacuum oven at 70 °C over P,Os) was dissolved in water and
diluted to 1L. Working standards: a range from 0 — 20 mL stock solution was
pipetted into 50 mL flasks such that 2 mL of each standard gives a range from
0- 0.20 mg glucose and diluted to volume.

2: Anthrone Reagent

Seven hundred and sixty millilitres (760 mL) concentration of H2SO4
was carefully added to 330ml water in a boiling flask and kept cool while
mixing. One-gram (1 g) anthrone and 1 g of thiourea were added and dissolved
using a magnetic stirrer. The mixture was transferred into a dark bottle and left
for 2 h before use.

Procedure Extraction

Fifty milligram (50 mg) of the milled raw flour samples was weighed

into a 50ml conical flask, 30 mL of distilled water was added and a glass bubble

placed in the neck to simmer gently on a hot plate for 2 h. It was topped up to

42

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

30 mL periodically and allowed to cool slightly, and then filtered through a
No.44 Whatman paper into a 50 mL volumetric flask and dilute to volume when
cool. The extract was prepared shortly before colour development. A blank was
prepared by taking it through the same procedure.
Colour Development

Two millilitres (2 mL) of each standard was pipetted into a set of boiling
tubes and 2 mL of the extract and water blank was also pipetted into boiling
tubes. Standards and samples were treated the same way. Ten millilitres (10
mL) of anthrone solution were added rapidly to mix and the tubes immersed in
running tap water. The tubes were placed in a beaker of boiling water in a dark
fume cupboard and boiled for 10 min.

The tubes were then placed in cold water and allowed to cool in the dark.
The optical density was measured at 625 nm or with a red filter using water as
a reference. A calibration graph was prepared from the standards and used to
obtain mg glucose in the sample aliquot. The blank determination was treated

same way and subtraction done where necessary.

C (mg) x extract volume (ml)

Soluble carbohydrates (%) = 70 x aliquot (ml) X sample wt (&)
Where C = carbohydrate concentration from the calibration graph
Protein Determination

Protein present in food was calculated from nitrogen concentration of
the food. The Kjeldahl was used in the determination of protein. The method is

divided into three steps: digestion, neutralization or distillation and titration

(Doe-Addo et al., 2024).
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Digestion

About 0.2 g of the raw flour sample was weighed using a 100 ml
Kjeldahl flask. Four point four millilitres (4.4 mL) of the digestion reagent was
added and the samples digested at 360°C for two hours. A blank was prepared
(digestion of the digestion mixture without sample) were carried out in the same
way. After the digestion, the digests were transferred quantitatively into 50 mL
volumetric flasks and made up to the volume.
Distillation

A steam distillation apparatus was set up. The distillation apparatus was
flushed with distilled water for about twenty (20) minutes. After flushing out
the apparatus, five (5) millilitres of boric acid indicator solution was poured into
a 100 ml conical flask was placed under the condenser of the distillation
apparatus with the tip of the condenser completely immersed in the boric acid
solution. An aliquot of the sample digest was transferred to the reaction chamber
through the trap funnel. Ten millilitres (10 mL) of alkali mixture (i.e., 40%
concentrated sodium hydroxide [NaOH]) was added to commence distillation
immediately and about 50 mL of the distillate was collected.
Titration

The distillate was titrated with 0.1N HCI solution until the solution
changed from green to the initial colour of the indicator (wine red). Digestion
blanks were treated the same way and subtracted from the sample titre value.
The titre values obtained were used to calculate the nitrogen and hence the

protein content. The conversion factor used was 6.25.
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_ (Sample titre value - Blank titre value) X 0.1 x0.01401 x 100

%Total Nitrogen (%N) =

sample weight X 10
% Protein = %N x 6.25
Crude Fibre Determination
Reagents
1: Sodium hydroxide, 1.25%

Dissolve 12.5 g NaOH in 700 mL distilled water in a 1000 mL
volumetric flask and dilute to volume.
2: Sulphuric Acid, 1.25%

Add 12.5 mL concentration of sulphuric acid to a 1000 mL volumetric
flask containing 400 mL distilled water and dilute to volume.
Procedure

About 1 g of the raw flour sample was weighed and placed in a boiling
flask, 100 mL of the 1.25% sulphuric acid solution was added and boiled for
30min. After the boiling, filtration was done in a numbered sintered glass
crucible. The residue was transferred back into the boiling flask and 100 mL of
the 1.25% NaOH solution was added and boiled for 30 mins. Filtration
continued after the boiling and the residue washed with boiling water and
methanol. The crucible was dried in an oven at 105 degrees Celsius overnight
and weighed. The crucible was placed in a furnace at 500 degrees Celsius for
about 4 h. The crucible was slowly cooled to room temperature in a desiccator
and weighed (Doe-Addo et al., 2024).

Calculation

weight loss thro ashing

% Crude fibre = x 100

Sample weight
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Functional Properties

1. Hydration Capacity (HC)
One-gram of the prepared food samples (i.e., commercially-made yakeyake
and the three different products of the “somilyake”) were placed in 50 mL
centrifuge tubes. Ten millilitres (10 mL) of distilled water was added to the
tube and the samples and shaken using orbital shaker (250 rpm for 15 min).
The tubes were then centrifuged for 15 min at 10,000 rpm to collect the
supernatant very carefully by decanting and the tubes were weighed further

(Awuchi et al., 2019).

weight of tube and food sample (g)—weight of tube (g)
weight of food sample (g)

Hydration Capacity =

2. Swelling Capacity (SC)

The swelling capacity described by Awuchi et al. (2019) were followed as
the method for determining swelling capacity in this study. One gram of the
prepared food sample was dispensed into calibrated 50 ml measuring cylinder.
Ten millilitres (10 mL) of distilled water was added to the samples and the
volume noted. The cylinder was left to stand undisturbed for about 1 hour.
Volume occupied by the sample was recorded and the swelling capacity was

calculated as follows:

Swelling capacity

volume occupied by sample after swelling

initial volume occupied by sample
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3. Bulk Density

In terms of bulk density, the method proposed by Awuchi et al. (2019)
were followed in determining the bulk density in this study. Ten grams of
the prepared food samples were taken in 100 mL measuring cylinder. The
cylinder was tapped until no visible decrease in volume was noticed. Bulk

density (g/cm®) was calculated as follows:

weight of sample

Bulk density =
uti gensity volume occupied by sample

4. Emulsion Activity
The emulsion activity and stability described by Yasumatsu et al. (1972)

were followed as method for the emulsion in this study. One gram (1 g) sample,
10 mL distilled water and 10 mL soya bean oil was prepared in calibrated
centrifuge tube. The emulsion was centrifuged at 2000 rpm for 5 min. The ratio
of the height of emulsion layer to the total height of the mixture was calculated
as emulsion activity in percentage.
Ethical Considerations

Ethical clearance (See Appendix B) was taken from the Institutional
Review Board (IRB) in the University of Cape Coast through the administrator
in the Vocational and Technical Education Department to seek permission to
the various institutions or laboratories where the studies was conducted. The
conduct of the study adhered strictly to ethical issues regulating the conduct of
any research. Confidentiality, anonymity, and privacy were religiously adhered
to. Consent of respondents were also sought before the commencement of the

data collection process.
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That is to say, all respondents who were willing to participate in the study
were assured of confidentiality and anonymity. Respondents were identified
using codes in order to ensure anonymity and confidentiality. Names of
respondents were not written, rather, unique numbers were assigned to each
participant.

Data Processing and Analysis

The sensory evaluation questionnaires were scrutinised systematically
to ensure their completeness. Respondents who did not respond to more than
10% of the items on the questionnaire were eliminated (Martin & Bridgmon,
2012). The questionnaires were then numbered from one to the last number. The
data was screened for entry errors and outliers. All statistical analyses were
performed using Statistical Package for Service Solution (SPSS) software
version 25.00. Statistical significance was set at p < 0.05. The subsequent
paragraphs provide details on the statistical tools used in conducting the analysis
based on the respective research questions and hypotheses.
Research Question 1

Calculations from the nutrient analysis were done using standard
equations. Thus, for each chemical and microbiological food test, three readings
were obtained, and the averages were calculated. Data on research questions 1a,
1b and 1c were answered using descriptive statistics such as means and standard
deviations as well as frequency percentages. The data analyses and
interpretation were done by comparing the percentages, means, and standard

deviations of the chemical compositions of various food samples.
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Hypothesis 1

One-way Analysis of variance (ANOVA) was used to test this
hypothesis in order to ascertain whether significant differences existed in the
proximate composition between commercially-made yakeyake and the three
different products of the fortified soya-millet-yakeyake. Before the analysis,
assumptions underlying the use of One-way ANOVA were checked. First, the
normality assumption test was carried out and thus, Shapiro-Wilk test was
performed to test the normality of the data. All assumptions underlying the
usage of this statistical procedure (such as normality assumption and
homogeneity assumption) were duly tested and met. This gave the green light

for the researcher to this analysis.

Hypothesis 2

Data on hypothesis 2 was also tested using One-way Analysis of
variance (ANOVA). This was done to ascertain whether significant differences
existed in the functional properties of commercially-made yakeyake and the
three different products of the fortified soya-millet-yakeyake. All assumptions
underlying the usage of this statistical procedure (such as normality assumption
and homogeneity assumption) were duly tested and met. This gave the green

light for the researcher to this analysis.

Hypothesis 3
The data gathered on this hypothesis was tested using one-way repeated
measures ANOVA. With this analytical procedure, each participant was

exposed to two or more different conditions. In the case of this study, each

49

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

participant during the sensory evaluation was exposed to four different
conditions, that was, the commercially-made yakeyake and the three different
products of the fortified soya-millet-yakeyake (CYM 1, CYM 2, CYM3 and
CYM 4). This warranted the usage of the one-way repeated measures ANOVA
as an analytical tool that tested this hypothesis. Prior to the conduct of this
analysis, the Mauchly's test of sphericity was checked in order to assess the

statistical assumption of sphericity.
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CHAPTER FOUR
RESULTS AND DISCUSSION

The study sought to examine consumers’ acceptability of fortified soya-
millet-yakeyake (“Somillyake”) and its nutritional composition. The pre-
experimental design, specifically the static-group comparison design as well as
the cross-sectional survey design were employed in the study. A sensory
evaluation questionnaire form as well as apparatuses such as beakers and
desiccators were respectively used in collecting data for the sensory evaluation
and the proximate analysis. Out of the 75 questionnaires administered to
respondents, 65 were retrieved providing a response rate of 87%.
Demographic Characteristics of Respondents

Demographic distribution of respondents such as gender and age were
presented.

Table 1- Demographic Characteristics of Respondents (n = 65)

Variables Frequency Percentage (%)
Gender
Male 29 44.6
Female 36 55.4
Age-range
18-23 years 19 29.2
24-29 years 25 38.5
30-35 years 9 13.8
36-41 years 6 9.2
Above 41 years 6 9.2

Source: Donkor (2023)
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Table 1 shows that out of the 65 respondents, 36 were females (55.4%)
while 29 (44.6%) were males. Majority of the respondents (25) (38.5%) were
within the age bracket of 24-29 years, 19 (29.2%) were within age bracket of
18-23 years, 9 (13.8%) were within the ages of 30-35 years. Nine-point two
percent (9.2%) of the respondents (6 people) were within the ages of 36-41
years. Those above 41 years also formed 9.2% of the respondents.

Research Question l1a
What is the proximate composition of soya bean flour, red millet flour, and
grated cassava flour?

This research question was interested in finding out the proximate
composition of soya bean flour, red millet flour, and grated cassava flour. The
proximate composition (moisture, protein, fat, ash, carbohydrate (CHO), dry
matter and fibre) were determined. Means and standard deviations were used to
analyse the raw data received from the laboratory based on the respective food

samples. Details of the results are presented in Table 2.
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Table 2- Proximate Composition of Soya Bean Flour, Red Millet Flour, and Grated Cassava Flour

Food Dry Matter Moisture Ash Protein Fat Fibre CHO
Samples % % % % % % %
Commercial 51.20+0.02 48.80+0.02 1.97+0.03 2.81+0.06 0.31+0.01 2.75%0.13 92.16+0.12
Cassava

Researcher’s 54.09+0.04 45.91+0.04 1.79+0.07 3.30£0.13 0.35+£0.03 2.78+£0.11 91.78+0.09
Cassava

Soya Flour 95.60+0.09 4.40+0.09 6.66+0.08 39.52+0.06 9.59+0.15 4,75%0.18 39.48+0.08
Millet Flour 93.19+0.16 6.81+0.16 1.45+0.08 10.69%0.43 3.15+0.06 2.91+0.01 81.80+0.36

Source: Donkor (2023)
-Data is represented as mean + standard deviation
-Values are averages of triplicate determinations
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The result as presented in Table 2 shows some variations in the
proximate/nutritional composition of soya bean flour, red millet flour, and
grated cassava flour (i.e. both commercial grated cassava and researcher’s
grated cassava). The results showed that soya bean flour had the highest value
of dry matter (95.6%) compared with the other food samples. Similarly, in terms
of moisture, grated commercial cassava recorded the highest value for moisture
(48.8%) compared with the other food samples. In terms of ash content and
protein content as nutritional compositions, the results in Table 2 show that soya
bean flour recorded the highest values for ash content (6.66%) and protein
content (39.52%) compared with the other food samples. Similarly, Table 2
revealed that soya bean flour recorded the highest values for fat (9.59%) and
fibre content (4.75%) relative to other food samples such as grated cassava and
red millet flour. In terms of carbohydrate, commercial cassava recorded the
highest value (92.16%) compared to the other food samples in Table 2.

Soya bean flour had a high proximate/nutritional composition in terms
of dry matter, ash, protein, fat, and fibre content compared with other food
samples such as red millet flour and grated cassava flour. This study suggests
that soya bean flour has high amount of minerals, fatty acids, amino acids, as
well as cellulose and vitamins required for nourishment of the body compared
to grated cassava which is mainly starchy that provides the body with glucose.
Grated commercial cassava had the highest carbohydrate and moisture content
probably because it is able to retain a lot of water relative to soya bean flour and

red millet flour. Grated cassava has a higher starchy content and comparatively
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a higher water holding capacity compared with soya bean flour and red millet

flour.

Research Question 1b

What is the proximate composition of commercially-made yakeyake?
Proximate composition (such as moisture, protein, fat, ash, carbohydrate

(CHO), dry matter and fibre) were determined for the commercially-made

yakeyake. Means and standard deviations were used to analyse the data

collected from the laboratory. Details of the results are presented in Table 3.
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Food Sample Dry Matter Moisture Ash Protein Fat Fibre CHO

% % % % % % %
Commercially- 45.54+0.34 54.46+0.34 2.61+0.24 11.99+.014 15.38+0.11 4.61+0.19 65.41+0.28
Made yakeyake
(Control)

Source: Donkor (2023)
-Data is represented as mean + standard deviation
-Values are averages of triplicate determinations
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Table 3 presents the proximate composition of commercially-made
yakeyake. Carbohydrate (65.4%), moisture (54.5%), dry matter (45.5%), fat
(15.4%), protein (12.0%), fibre (4.61%) and ash content (2.61%) were obtained.
This suggests that the commercially-made yakeyake had high starch content and
less ash content. With the commercially-made yakeyake recording a high value
for carbohydrate, individuals who consume it are likely to provide their bodies
with glucose which is often converted into energy to support body functions and
physical activities.

Commercially-made yakeyake had high nutritional compositions in
terms of carbohydrate, moisture, dry matter, fat, protein and fibre which was
not surprising since commercially-made yakeyake is often prepared using
grated cassava which contains a lot of starch. On the contrary, this finding
suggests that commercially-made yakeyake may contain less amount of mineral
elements required for body growth since the food sample recorded a low ash
content. Although consumers of commercially-made yakeyake are likely to
obtain enough energy, they also have a higher likelihood of not obtaining certain
vital mineral elements required for proper body functioning.

Research Question 1c
What is the proximate composition of somillyake?

Samples of “somillyake” in three different ratios (i.e., 50:30:20, 60:
30:10, and 80:15:5) were analysed for moisture, protein, fat, ash, carbohydrate
(CHO), dry matter and fibre. Means and standard deviations were used to
analyse the data collected from the laboratory. Details of the results are
presented in Table 4.
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Food Dry Matter Moisture Ash Protein Fat Fibre CHO
Samples % % % % % % %
CSMY 1 46.39+0.42 53.61+0.42 3.24+0.15 23.21+0.28 18.53+0.09 8.28+.015 46.74+0.43
CSMY 2 46.30+0.16 53.70+0.16 3.44+0.06 25.13+0.18 19.1740.14 8.21+0.05 44.04+0.15
CSMY 3 50.35+0.56 49.65+0.56 2.94+0.10 16.42+0.42 17.51+0.28 5.03+0.06 58.10+0.50

Source: Donkor (2023)
-Data is represented as mean + standard deviation
-Values are averages of triplicate determinations

- CSMY 1 Cassava-Soya-Millet-Yakeyake in the ratio 50:30:20
- CSMY 2- Cassava-Soya-Millet-Yakeyake in the ratio 60:30:10
- CSMY 3- Cassava-Soya-Millet-Yakeyake in the ratio 80:15:5
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The results in Table 4 presents the proximate/nutritional composition of
three different samples of fortified soya-millet-yakeyake (i.e., CSMY 1, CSMY
2, and CSMY 3) in three different ratios (i.e., 50:30:20, 60: 30:10, and 80:15:5).
A thorough inspection of the results in Table 4 shows that CSMY 3 had the
highest value of dry matter (50.3%) compared with that of CSMY 1 (46.39) and
CSMY 2 (46.30). In terms of moisture as nutritional component, the results in
Table 4 shows that CSMY 2 recorded the highest value of moisture (53.7%)
relative to CSMY 1 (53.6%) and CSMY 3 (49.7%). A thorough inspection of
the results in Table 2 further revealed that, in terms of nutritional composition
for the three different samples of fortified soya-millet-yakeyake, CSMY 2
recorded the highest values for ash content (3.4%), protein content (25.13%),
and fat content (19.17%) compared with the other food samples (i.e., CSMY 1
and CSMY 3). The results further revealed that in terms of fibre as a nutritional
component, CSMY 1 recorded the highest value of fibre (8.28%) compared to
the other of samples of fortified soya-millet-yakeyake. Finally, the results in
Table 4 shows that in terms of CHO as a nutritional component, CSMY 3
recorded the highest value of carbohydrate (58.1%) compared with CSMY 1
(46.74%) and CSMY 2 (44.04%) respectively.

The findings of the study revealed that CSMY 3 recorded the highest
value of dry matter and carbohydrate compared with CSMY 1 and CSMY 2.
The findings of this study further discovered that CSMY 2 recorded the highest
value of moisture, ash content, protein content and fat content relative to the
other food samples (i.e., CSMY 1 and CSMY 3). The findings of the study
finally discovered that CSMY 1 recorded the highest value of fibre (8.28%)
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compared to the other of samples of fortified soya-millet-yakeyake. Findings
suggest that proximate/nutritional composition of somillyake, CSMY 2 and
CSMY 1 were more likely to provide the body with more essential nutrients
(i.e., ash content, protein, fat, moisture, and fibre) required for body growth and
nourishment compared to CSMY 3 which recorded the highest values for fewer
nutrients such as CHO and dry matter.

Hypotheses Testing

Three (3) hypotheses were also tested. Details on each of these

hypotheses are presented in the subsequent paragraphs.

Hypothesis 1

Ho: There is no statistically significant difference in the proximate composition
of commercially-made yakeyake and somillyake in a ratio of 50:30:20, 60:
30:10, and 80:15:5.

This hypothesis sought to determine whether significant differences
exist in proximate composition of commercially-made yakeyake and the three
different products of the fortified soya-millet-yakeyake (i.e., somillyake). In
order to achieve this objective, samples of the commercially-made yakeyake as
well as the three different products of the fortified yakeyake were analysed
chemically in the laboratory. Proximate composition (such as moisture, protein,
fat, ash, carbohydrate (CHO), dry matter and fibre) were determined for all the
samples. One-way Analysis of variance (ANOVA) was used to test this
hypothesis in order to ascertain whether significant differences existed in the
proximate composition of commercially-made yakeyake and the three different
products of the fortified soya-millet-yakeyake. In this case the commercially-
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made yakeyake served as the control variable whiles the different products of
the fortified soya-millet-yakeyake served as the independent variables.

Before the analysis, assumptions underlying the use of One-way
ANOVA were checked. First, the normality assumption test was carried out and
thus, Shapiro-Wilk test was performed to test the normality of the data. Details
of the results are presented in Table 5.

Table 5- Test of Normality

Proximate Food Shapiro-Wilk
Composition Samples Statistic df Sig.
DM CSMY 1 .803 3 21
CSMY 2 .831 3 192
CSMY 3 .801 3 17
Control 821 3 165
Moisture CSMY 1 .803 3 121
CSMY 2 .831 3 192
CSMY 3 .801 3 17
Control 821 3 165
Ash CSMY 1 .960 3 .615
CSMY 2 978 3 17
CSMY 3 .984 3 761
Control .904 3 397
Protein CSMY 1 .790 3 .090
CSMY 2 .815 3 151
CSMY 3 914 3 433
Control 979 3 125
Oil/Fat CSMY 1 .969 3 .665
CSMY 2 918 3 444
CSMY 3 967 3 .652
Control 1.000 3 .960
Fibre CSMY 1 961 3 .619
CSMY 2 .989 3 .798
CSMY 3 .858 3 .263
Control .988 3 787
CHO CSMY 1 1.000 3 997
CSMY 2 .830 3 .188
CSMY 3 .801 3 17
Control 975 3 .695

*Significant at .05 level; Source: Donkor (2023)

61

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

An inspection of the results in Table 5 shows that the normality
assumption was not violated since the p-values of the “food samples” captured
under the respective “proximate compositions” were greater than .05 (i.e., p
>.05) and consequently not significant. Similarly, a visual inspection of the Q-
Q plot for the aforementioned “food samples” captured under the respective
“proximate composition” provides enough evidence to suggest that the
normality assumption was duly satisfied (see Appendix D). There was the need
to conduct a test for homogeneity of variance to ensure the variances were the
same across all the “food samples” captured under the respective “proximate
compositions Details of the results are presented in Table 6.

Table 6- Test of Homogeneity of Variance

Parameters Levene dfl df2 Sig.
Statistic
Dry matter 2.688 3 8 A17
Moisture 2.688 3 8 117
Ash 2.325 3 8 151
Protein 2.449 3 8 138
Oil_Fat 1.843 3 8 218
Fibre 1.913 3 8 .206
CHO 1.486 3 8 .290

*Significant at .05 level; Source: Donkor (2023)

Table 6 clearly shows that the homogeneity of variance assumption was
not violated since the p-values of each of the nutrient parameters were greater
than .05 (i.e., p >.05) and consequently not significant. This implies that the
variances were the same (equal variance assumed). Following meeting the
normality and homogeneity of variance assumptions of ANOVA, the actual test
was conducted to determine the differences that existed in proximate

composition of commercially-made yakeyake and the three different products
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of the fortified soya-millet-yakeyake. Table 7 presents the results of the

ANOVA test.
Table 7- ANOVA Test
Nutrient Sum of df Mean F Sig.
Parameters Squares Square
Dry Between 42.347 3 14.116 89.524 .000
Matter Groups
Within 1.261 8 158
Groups
Total 43.608 11
Moisture  Between 42.347 3 14.116 89.524 .000
Groups
Within 1.261 8 158
Groups
Total 43.608 11
Ash Between 1.183 3 394 43.461 .000
Groups
Within 073 8 .009
Groups
Total 1.256 11
Protein Between 333.012 3 111.004 1468.566 .000
Groups
Within .605 8 076
Groups
Total 333.617 11
Oil Fat Between 24.849 3 8.283 282.797  .000
Groups
Within 234 8 .029
Groups
Total 25.084 11
Fibre Between 35.520 3 11.840 729.534  .000
Groups
Within 130 8 016
Groups
Total 35.650 11
CHO Between 894.892 3 298.297 2217.864 .000
Groups
Within 1.076 8 134
Groups
Total 895.968 11

*Significant at .05 level; Source: Donkor (2023)
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There was a statistically significant difference in the proximate
composition of commercially-made yakeyake and the three different products
of the fortified soya-millet-yakeyake based on the following nutrients: dry
matter % [F (3, 8) = 89.52, p < .001], moisture% [F (3, 8) = 89.52, p < .001],
Ash % [F (3, 8) = 43.46, p < .001], Protein% [F (3, 8) = 1468.57, p < .001], Fat
% [F (3, 8) = 282.80, p < .001], Fibre % [F (3, 8) = 729.53, p < .001], and CHO
% [F (3, 8) = 2217.86, p < .001].

The findings suggest that there were significant differences in the
proximate composition (i.e., in terms of dry matter, moisture, ash content,
protein, fat, fibre and carbohydrate) of commercially-made yakeyake and the
three different products of the fortified soya-millet-yakeyake. To make the
results clearer, descriptive statistics of commercially-made yakeyake (control)
and the three different products of the fortified soya-millet-yakeyake with their

respective proximate compositions are presented in Table 8.

64

Digitized by Sam Jonah Library



University of Cape Coast

https://ir.ucc.edu.gh/xmlui

Table 8- Descriptive Statistics in terms of the Proximate Composition of Commercially-made Yakeyake and the Three Different Products of

Fortified/Modified Yakeyake

Proximate Composition Mean Std. Deviation
Dry Matter % CSMY 1 46.3857933 41547919
CSMY 2 46.3046567 .16380763
CSMY 3 50.3459000 56244736
Control 455364967 .33896350
Total 47.1432117 1.99107569
Moisture % CSMY 1 53.6142067 41547919
CSMY 2 53.6953433 16380763
CSMY 3 49.6541000 56244736
Control 54.4635033 .33896350
Total 52.8567883 1.99107569
Ash % CSMY 1 3.2392400 14764040
CSMY 2 3.4421533 .05824422
CSMY 3 2.9398633 10264411
Control 2.6107233 .02401593
Total 3.0579950 .33789570
Protein % CSMY 1 23.2091233 28242012
CSMY 2 25.1348567 17758889
CSMY 3 16.4216433 41520473
Control 11.9896200 13657472
Total 19.1888108 5.50715657
Fat % CSMY 1 18.5331200 .09162509
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CSMY 2
CSMY 3
Control
Total
CSMY 1
CSMY 2
CSMY 3
Control
Total
CSMY 1
CSMY 2
CSMY 3
Control
Total
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19.1721333
17.5103000
15.3769333
17.6481217
8.2824467
8.2075767
5.0267800
4.6077733
6.5311442
46.7360700
44.0432800
58.1014133
65.4149500
53.5739283

13741465
27811578
11195454
1.51007811
14737021
05207679
.05669086
19306496
1.80024482
42559046
14739837
50422246
28442359
9.02505813

Source: Donkor (2023)

-Values are averages of triplicate determinations

- CSMY 1- Cassava-Soya-Millet-Yakeyake in the ratio 50:30:20
- CSMY 2- Cassava-Soya-Millet-Yakeyake in the ratio 60:30:10
- CSMY 3- Cassava-Soya-Millet-Yakeyake in the ratio 80:15:5
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The descriptive statistics in Table 8 provided the mean and standard
deviations. Even though differences existed in the mean scores among the
various food samples and their respective nutritional composition, the results
failed to show whether the observed differences were significant or not, and if
significant, where the differences lie. A post hoc test (multiple comparison
analysis) was conducted. The Turkey HSD was performed as a follow-up
because equal variances were assumed and the sample size among the levels
were equal as assumed in this study. The result of the post hoc are presented in

Table 9.
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Dependent Variable (1) Sample (J) Sample Mean Difference (1-J) Std. Error Sig.
DM CSMY 1 CSMY 2 .08113667 .32421680 .994
CSMY 3 -3.96010667" .32421680 .000
Control .84929667 .32421680 114
CSMY 2 CSMY 1 -.08113667 .32421680 .994
CSMY 3 -4.04124333" .32421680 .000
Control .76816000 .32421680 161
CSMY 3 CSMY 1 3.96010667" .32421680 .000
CSMY 2 4.04124333" .32421680 .000
Control 4.80940333" .32421680 .000
Control CSMY 1 -.84929667 .32421680 114
CSMY 2 -.76816000 .32421680 161
CSMY 3 -4.80940333" .32421680 .000
Moisture CSMY 1 CSMY 2 -.08113667 .32421680 .994
CSMY 3 3.96010667" .32421680 .000
Control -.84929667 .32421680 114
CSMY 2 CSMY 1 .08113667 .32421680 .994
CSMY 3 4.04124333" .32421680 .000
Control -.76816000 .32421680 161
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CSMY 3 CSMY 1 -3.96010667" 32421680 .000
CSMY 2 -4.04124333" .32421680 .000

Control -4.80940333" .32421680 .000

Control CSMY 1 .84929667 .32421680 114
CSMY 2 .76816000 .32421680 161

CSMY 3 4.80940333" .32421680 .000

Ash CSMY 1 CSMY 2 -.20291333 07778459 115
CSMY 3 .29937667" 07778459 .020

Control .62851667" 07778459 .000

CSMY 2 CSMY 1 .20291333 07778459 115
CSMY 3 .50229000" .07778459 .001

Control .83143000" 07778459 .000

CSMY 3 CSMY 1 -.29937667" 07778459 .020
CSMY 2 -.50229000" .07778459 .001

Control .32914000" 07778459 012

Control CSMY 1 -.62851667" 07778459 .000
CSMY 2 -.83143000" .07778459 .000

CSMY 3 -.32914000" .07778459 .012

Protein CSMY 1 CSMY 2 -1.92573333" 22447960 .000
CSMY 3 6.78748000" 22447960 .000

Control 11.21950333" 22447960 .000
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CSMY 2 CSMY 1 1.92573333" 22447960 .000
CSMY 3 8.71321333" 22447960 .000

Control 13.14523667" 22447960 .000

CSMY 3 CSMY 1 -6.78748000" 22447960 .000
CSMY 2 -8.71321333" 22447960 .000

Control 4.43202333" 22447960 .000

Control CSMY 1 -11.21950333" 22447960 .000
CSMY 2 -13.14523667" 22447960 .000

CSMY 3 -4.43202333" 22447960 .000

Oil Fat CSMY 1 CSMY 2 -.63901333" .13973794 .008
CSMY 3 1.02282000" 13973794 .000

Control 3.15618667" 13973794 .000

CSMY 2 CSMY 1 .63901333" .13973794 .008
CSMY 3 1.66183333" 13973794 .000

Control 3.79520000" 13973794 .000

CSMY 3 CSMY 1 -1.02282000" .13973794 .000
CSMY 2 -1.66183333" 13973794 .000

Control 2.13336667" 13973794 .000

Control CSMY 1 -3.15618667" .13973794 .000
CSMY 2 -3.79520000" 13973794 .000

CSMY 3 -2.13336667" 13973794 .000
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Fibre CSMY 1 CSMY 2 .07487000 .10401755 .887
CSMY 3 3.25566667" .10401755 .000

Control 3.67467333" .10401755 .000

CSMY 2 CSMY 1 -.07487000 .10401755 .887
CSMY 3 3.18079667" .10401755 .000

Control 3.59980333" .10401755 .000

CSMY 3 CSMY 1 -3.25566667" .10401755 .000
CSMY 2 -3.18079667" .10401755 .000

Control .41900667" .10401755 016

Control CSMY 1 -3.67467333" .10401755 .000
CSMY 2 -3.59980333" .10401755 .000

CSMY 3 -.41900667" .10401755 016

CHO CSMY 1 CSMY 2 2.69279000" 29944131 .000
CSMY 3 -11.36534333" 29944131 .000

Control -18.67888000" 29944131 .000

CSMY 2 CSMY 1 -2.69279000" 29944131 .000
CSMY 3 -14.05813333" 29944131 .000

Control -21.37167000" .29944131 .000

CSMY 3 CSMY 1 11.36534333" 29944131 .000
CSMY 2 14.05813333" 29944131 .000

Control -7.31353667" 29944131 .000
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Control CSMY 1 18.67888000" 29944131 .000
CSMY 2 21.37167000" 29944131 .000
CSMY 3 7.31353667" 29944131 .000

*The mean difference is significant at the 0.05 level; Source: Donkor (2023)

72

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

The results from the post hoc (Table 9) showed a statistically significant
difference in the mean scores of “CSMY 3” and “commercially-made
yakeyake” in terms of dry matter as a nutritional composition (p < .001).
Similarly, there was also a statistically significant difference in the mean scores
of CSMY 3” and “commercially-made yakeyake” in terms of moisture as a
nutritional composition (p <.001). A thorough inspection of the results in Table
9 further revealed statistically significant differences in the mean scores of
“CSMY 1”7 and “commercially-made yakeyake” (p < .001), “CSMY 2” and
“commercially-made yakeyake” (p < .001), as well as “CSMY 3” and
“commercially-made yakeyake” (p = .012) in terms of ash content as a
nutritional composition. The results from the multiple comparison also revealed
statistically significant differences in the mean scores of “CSMY 1” and
“commercially-made yakeyake” (p < .001), “CSMY 2” and “commercially-
made yakeyake” (p < .001), as well as “CSMY 3” and “commercially-made
yakeyake” (p < .001) in terms of protein as a nutritional composition.

Table 9 revealed statistically significant differences in the mean scores
of CSMY 1” and “commercially-made yakeyake” (p < .001), “CSMY 2” and
“commercially-made yakeyake” (p < .001), as well as “CSMY 3” and
“commercially-made yakeyake” (p < .001) in terms of fat. Similarly, in terms
of fibre content, the results revealed statistically significant differences in the
mean scores of CSMY 1” and “commercially-made yakeyake” (p < .001),
“CSMY 2” and “commercially-made yakeyake” (p <.001), as well as “CSMY
3” and “commercially-made yakeyake” (p =.016). Lastly a thorough inspection
of the results in Table 9 revealed statistically significant differences in the mean
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scores of CSMY 1” and “commercially-made yakeyake” (p <.001), “CSMY 2”
and “commercially-made yakeyake” (p < .001), as well as “CSMY 3” and
“commercially-made yakeyake” (p < .001) in terms of carbohydrate as a
nutritional composition.

The post hoc (multiple comparison test) suggests that, in terms of dry
matter, the mean score for “CSMY 3”7 (M=50.53) was greater than the mean
score for “commercially-made yakeyake” (M=45.54). This implies that the
amount of nutrients available in “CSMY 3” outweigh the amount of nutrient
available in the “commercially-made yakeyake”. The consumption of “CSMY
3” has the higher likelihood of promoting body growth and maintenance
compared with the consumption of “commercially-made yakeyake.” The results
of the post hoc also suggest that, in terms of moisture content, the mean score
of commercially-made yakeyake (M= 54.46) was greater than the mean score
of “CSMY 3” (M=49.65). This result suggests that commercially-made
yakeyake contains a lot of water compared with “CSMY 3.”

Results from the multiple comparison also suggest that, in terms of ash
content, the mean score of CSMY 2 (M= 3.44) was greater than the mean scores
of CSMY 1 (M= 3.23), CSMY 3 (M= 2.94) and commercially-made yakeyake
(M= 2.61) respectively. The implication of this results suggests that CSMY 2
contains greater percentage of minerals required for body growth relative to
CSMY 1, CSMY 3, and commercially-made yakeyake. The results of the post
hoc further suggest that in terms of protein, the mean score of CSMY 2 (M=
25.13) was greater than the mean scores of CSMY 1 (M= 23.21), CSMY 3 (M=
16.42) and commercially-made yakeyake (M= 11.99) respectively. This implies
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that CSMY 2 contains greater percentage of protein required for repairing worn-
out tissues compared with CSMY 1, CSMY 3, and commercially-made
yakeyake.

Again, post hoc results suggest that in terms of fats, the mean score of
CSMY 2 (M=19.17) was greater than the mean scores of CSMY 1 (M= 18.53),
CSMY 3 (M= 17.51) and commercially-made yakeyake (M= 15.38)
respectively. This implies that CSMY 2 contain greater proportion of essential
fats and vitamins required for bodily nourishment compared with CSMY 1,
CSMY 3, and commercially-made yakeyake. The results from the multiple
comparison further suggest that, in terms of fibre, the mean score of CSMY 1
(M= 8.28) was greater than the mean scores of CSMY 2 (M= 8.21), CSMY 3
(M= 5.03) and commercially-made yakeyake (M= 4.61) respectively. This
implies that CSMY 1 contain greater proportion of roughages required for free
bowel movement compared with CSMY 2, CSMY 3, and commercially-made
yakeyake. Lastly, in terms of carbohydrates, the results from the post hoc
suggests that the mean score of commercially-made yakeyake (M= 65.41) was
greater than the mean scores of CSMY 1 (M=46.74), CSMY 2 (M= 44.04), and
CSMY 3 (M= 58.10). The implication of this result is that commercially-made
yakeyake contains greater proportion of glucose compared with CSMY 1,
CSMY 2 and CSMY 3.

There were significant differences in the proximate composition (i.e., in
terms of dry matter, moisture, ash content, protein, fat, fibre and carbohydrate)
of commercially-made yakeyake and the three different products of the fortified
soya-millet-yakeyake (i.e., CSMY 1, CSMY 2 and CSMY 3). Thus, in terms of
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dry matter, the amount of nutrients available in “CSMY 3” outweighed the
proportion of nutrient available in the “commercially-made yakeyake”. Further,
the moisture content of commercially-made yakeyake was greater than the
proportion of moisture in “CSMY 3.” For Ash content, CSMY 2 contains
greater proportion of minerals required for body growth relative to CSMY 1,
CSMY 3, and commercially-made yakeyake. It was also evident in the findings
of the current study that CSMY 2 contains greater percentage of protein required
for repairing worn-out tissues compared with CSMY 1, CSMY 3, and
commercially-made yakeyake.

CSMY 2 contained greater proportion of essential fats and vitamins
required for body nourishment compared with CSMY 1, CSMY 3, and
commercially-made yakeyake. CSMY 1 contained greater proportion of fibre
and roughages required for free bowel movement in order to avoid constipation
compared with CSMY 2, CSMY 3, and commercially-made yakeyake.
Carbohydrate in commercially-made yakeyake contained greater proportion of
glucose compared with CSMY 1, CSMY 2 and CSMY 3.

Hypothesis 2

Ho: There is no statistically significant difference in the functional properties of
commercially-made yakeyake and somillyake in a ratio of 50:30:20, 60: 30:10,
and 80:15:5.

The goal of this hypothesis was to find out whether significant
differences existed in the functional properties of commercially-made yakeyake
and the three different products of the fortified soya-millet-yakeyake (i.e.,
somillyake). In order to achieve this objective, fortified food samples of the
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commercially-made yakeyake as well as the three different products were sent
to the laboratory for testing. Functional properties (such as hydration capacity,
swelling capacity, bulk density and emulsion activity) were determined for all
the samples. One-way Analysis of variance (ANOVA) was used to test this
hypothesis in order to ascertain whether significant differences existed in the
functional properties of commercially-made yakeyake and the three different
products of the fortified soya-millet-yakeyake. In this case, the commercially-
made yakeyake served as the control variable whereas the three different
products of the fortified soya-millet-yakeyake served as the independent
variables.

Shapiro-Wilk test was performed to test the normality of the data as a

requirement for one-way ANOVA. Details of the results are presented in Table

10.
Table 10- Test for Normality (ANOVA) for Hypothesis Two

Functional Properties Food Shapiro-Wilk
Samples Statistic df Sig.

Hydration Capacity CSMY 1 .996 3 .885
CSMY 2 873 3 .304
CSMY 3 997 3 .893
Control .846 3 231

Swelling Capacity CSMY 1 .985 3 762
CSMY 2 .996 3 873
CSMY 3 .881 3 .328
Control 782 3 071

Bulk Density CSMY 1 954 3 .589
CSMY 2 .838 3 210
CSMY 3 968 3 .654
Control .780 3 .068

Emulsion Activity CSMY 1 945 3 .548
CSMY 2 990 3 .804
CSMY 3 966 3 .647
Control 812 3 143

*Significant at .05 level; Source: Donkor (2023)
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Table 10 shows that the normality assumption was not violated since the
p-values of the “food samples” captured under the respective “functional
properties” were greater than .05 (i.e., p >.05) and consequently not significant.
Similarly, a visual inspection of the Q-Q plot for the aforementioned “food
samples” captured under the respective “functional properties” provides enough
evidence to suggest that the normality assumption was satisfied (see Appendix
D).

Based on this, there was the need to conduct a test for homogeneity of
variance to ensure the variances were the same across all the “food samples”
captured under the respective “functional properties.” Table 11 provides details
on the test for homogeneity of variance.

Table 11-Test of Homogeneity of Variance

Functional Properties Levene Statistic dfl df2 Sig.
Hydration Capacity 2.916 3 8 101
Swelling Capacity 12.352 3 8 302
Bulk Density 1.927 3 8 204
Emulsion Activity 1.829 3 8 220

*Significant at .05 level; Source: Donkor (2023)

As shown in Table 11, the homogeneity of variance assumption was not
violated since the p-values of all the “functional properties” were greater than
.05 (i.e., p >.05) and consequently not significant. This implies that the
variances were the same (equal variance assumed). In view of the fact that the
normality and homogeneity of variance assumptions of ANOVA were duly

satisfied, the actual test was conducted to determine the differences that exist in
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functional properties of commercially-made yakeyake and the three different
products of the fortified soya-millet-yakeyake. Table 12 presents the actual
results of the ANOVA test.

Table 12- ANOVA Test

Functional Properties Sum of df Mean F Sig.
Squares Square

Hydration Between .062 3 021 45.735 .000
Capacity Groups

Within .004 8 .000

Groups

Total .065 11
Swelling Between .096 3 .032 14.458 .001
Capacity Groups

Within .018 8 .002

Groups

Total 113 11
Bulk Between .003 3 .001 83.191 .000
Density Groups

Within .000 8 .000

Groups

Total .003 11

Emulsion Between 7.604 3 2.535 1021.996 .000

Activity Groups
Within .020 8 .002
Groups
Total 7.623 11

*Significant at .05 level; Source: Donkor (2023)

The results from the ANOVA test (Table 12) shows a statistically
significant difference in the functional properties of commercially-made
yakeyake and the three different products of the fortified soya-millet-yakeyake
based on the following parameters: Hydration Capacity [F (3, 8) = 45.74, p <
.001], Swelling Capacity [F (3, 8) = 14.46, p = .001], Bulk Density [F (3, 8) =
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83.19, p < .001], and Emulsion Activity [F (3, 8) = 1021.99, p < .001]. The
implication of this study suggests that there are significant differences in the
functional properties (i.e., in terms of, hydration capacity, swelling capacity,
bulk density and emulsion activity) of commercially-made yakeyake and the
three different products of the fortified soya-millet-yakeyake. To make the
results clearer, descriptive statistics of commercially-made yakeyake (control)
and the three different products of the fortified soya-millet-yakeyake with their

respective functional properties are presented in Table 13.
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Table 13- Descriptive Statistics in terms of the Functional Properties of Commercially-made Yakeyake and the Three Different Products of

Fortified/Modified Yakeyake

Functional Properties

N

Mean

Std. Deviation

Hydration Capacity

Swelling Capacity

CSMY 1

CSMY 2

CSMY 3

Control

Total

CSMY 1

CSMY 2

CSMY 3

Control

Total

12

81

2.6445300

2.8182967

2.7559233

2.6574133

2.7190408

1.2716200

1.3556300

1.4281667

1.1900400

1.3113642

.01924502

.01294952

.00960019

.03417783

.07703733

.01412483

.00988194

.00201867

.09233045

10151427
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CSMY 1

CSMY 2

CSMY 3

Control

Total

CSMY 1

CSMY 2

CSMY 3

Control

Total

https://ir.ucc.edu.gh/xmlui

12

71214300

.71245900

.7182100

.6830833

7118283

37.1119967

38.2032967

38.6984200

39.2783700

38.3230208

.00502606

.00441745

.00168253

.00251886

01777143

.05590365

.05463600

.01306708

.06032295

.83248968

Source: Donkor (2023)
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The descriptive statistics as displayed in Table 13 only gave the mean
and standard deviations. Even though differences existed in the mean scores
among the various food samples and their respective functional properties, the
results failed to show whether the observed differences were significant or not,
and if significant, where the differences lie. A post hoc test (multiple
comparison analysis) was conducted. The Turkey HSD was performed as a
follow-up because equal variances were assumed and the sample size among
the levels were equal as assumed in this study. The result of the post hoc are

presented in Table 14.
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Table 14- Multiple Comparisons/ Post-Hoc Test (Turkey HSD)

Dependent Variable (1) Sample (J) Sample Mean Difference (1-J) Std. Error Sig.
Hydration Capacity CSMY 1 CSMY 2 -.17376667" 01731256 .000
CSMY 3 -.11139333" 01731256 .001
Control -.01288333 01731256 877
CSMY 2 CSMY 1 .17376667" 01731256 .000
CSMY 3 .06237333" 01731256 .029
Control .16088333" 01731256 .000
CSMY 3 CSMY 1 .11139333" 01731256 .001
CSMY 2 -.06237333" 01731256 .029
Control .09851000" 01731256 .002
Control CSMY 1 .01288333 01731256 877
CSMY 2 -.16088333" 01731256 .000
CSMY 3 -.09851000" 01731256 .002
Swelling Capacity CSMY 1 CSMY 2 -.08401000 .03835395 .205
CSMY 3 -.15654667" .03835395 .015
Control .08158000 .03835395 224
CSMY 2 CSMY 1 .08401000 .03835395 .205
CSMY 3 -.07253667 .03835395 .303
Control .16559000" .03835395 011
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CSMY 3 CSMY 1
CSMY 2
Control
Control CSMY 1
CSMY 2
CSMY 3
CSMY 1 CSMY 2
CSMY 3
Control
CSMY 2 CSMY 1
CSMY 3
Control
CSMY 3 CSMY 1
CSMY 2
Control
Control CSMY 1
CSMY 2
CSMY 3
CSMY 1 CSMY 2
CSMY 3
Control
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15654667
.07253667
.23812667"
-.08158000
-.16559000"
-.23812667"
-.00316000
.00322000
.03834667"
.00316000
.00638000
.04150667"
-.00322000
-.00638000
.03512667"
-.03834667"
-.04150667"
-.03512667"
-1.09130000"
-1.58642333"
-2.16637333"

85

.03835395 .015
.03835395 .303
.03835395 .001
.03835395 224
.03835395 011
.03835395 .001
.00299863 725
.00299863 714
.00299863 .000
.00299863 725
.00299863 223
.00299863 .000
.00299863 714
.00299863 223
.00299863 .000
.00299863 .000
.00299863 .000
.00299863 .000
.04066103 .000
.04066103 .000
.04066103 .000
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CSMY 2 CSMY 1 1.09130000" .04066103 .000
CSMY 3 -.49512333" .04066103 .000
Control -1.07507333" .04066103 .000
CSMY 3 CSMY 1 1.58642333" .04066103 .000
CSMY 2 49512333" .04066103 .000
Control -.57995000" .04066103 .000
Control CSMY 1 2.16637333" .04066103 .000
CSMY 2 1.07507333" .04066103 .000
CSMY 3 .57995000" .04066103 .000

*The mean difference is significant at the 0.05 level; Source: Donkor (2023)
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The results of the post hoc (Table 14) showed a statistically significance
difference in the mean scores of “CSMY 2” and “commercially-made
yakeyake” (p <.001), as well as CSMY 3” and “commercially-made yakeyake”
(p =.002), in terms of hydration capacity as a functional property. The results
of the multiple comparison also showed a statistically significant difference in
the mean scores of “CSMY 2” and “commercially-made yakeyake” (p =.011),
as well as CSMY 3” and “commercially-made yakeyake” (p <.001) in terms of
swelling capacity as a functional property.

Similarly, in terms of bulk density as a functional property, the results
of the post hoc showed a statistically significant difference in the mean scores
of “CSMY 1” and “commercially-made yakeyake” (p < .001), “CSMY 2” and
“commercially-made yakeyake” (p < .001), as well as CSMY 3” and
“commercially-made yakeyake” (p < .001). The results of the post hoc showed
a statistically significant difference in the mean scores of “CSMY 1” and
“commercially-made yakeyake” (p < .001), “CSMY 2” and “commercially-
made yakeyake” (p < .001), as well as CSMY 3” and “commercially-made
yakeyake” (p < .001), in terms of emulsion activity as a functional property.

The post hoc test suggests that in terms of hydration capacity, the mean
score of “CSMY 2” (M = 2.82) was greater than the mean scores of “CSMY 3”
(M = 2.76) and that of commercially made yakeyake (M= 2.66). This result
implies that the amount of water retained or absorbed by “CSMY 2” to ensure
desirable consistency and also create a quality food product was higher

compared to the water absorbed by “CSMY 3” and the commercially made
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yakeyake. That is to say, the ability of “CSMY 2” to record a higher water
capacity could be attributed to quantity of carbohydrate, protein, and fibre
present in the food sample. The water holding capacity of a food sample could
be attributed to the higher amount of carbohydrate, fibre and protein present in
the food sample.

The results of the multiple comparison also suggest that in terms of
swelling capacity, the mean score of “CSMY 3” (M= 1.43) was higher than the
mean scores of “CSMY 2” (M= 1.36) and “commercially-made yakeyake” (M=
1.19). “CSMY 3” as a food sample has a higher ability to absorb water and swell
relative to “CSMY 2” and the commercially made yakeyake. This suggests that
“CSMY 3” as a food sample had a higher starch content (i.e., 80% cassava, 15%
protein and 5% fibre) compared with “CSMY 2” and the commercially made
yakeyake. There is a direct relationship between the starch content in a
particular food sample and the swelling capacity of the that particular food. That
is to say, food samples that have high starch content, especially for branched
amylopectin starch content, have a higher likelihood of recording a higher
swelling capacity relative to food samples that have low starch content.

The results of the multiple comparison further suggest that in terms of
bulk density, the mean score of “CSMY 2” (M= 0.723) was greater than the
mean scores of “CSMY 17 (M=0.721), “CSMY 3” (M= 0.718), and that of
commercially made yakeyake (M= 0.683). This result implies that “CSMY 2”
as a food sample has a higher bulk density compared with the bulk density of

“CSMY 1,” “CSMY 3,” and commercially made yakeyake. Since bulk density

87

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

measures the heaviness of a particular food sample and also determines the
required packaging material for the said food sample, it can be inferred that, a
denser or compactible packaging material will be required for packaging and
transporting “CSMY 2” relative to CSMY 1,” “CSMY 3,” and commercially
made yakeyake, due to the high bulk density of “CSMY 2” as a food sample.
The high bulk density of “CSMY 2” could be attributed to the initial moisture
content of the food product as well as the starch content of “CSMY 2”, since
moisture and starch contents form the main structure and bulk density of a food
product.

Again, the post hoc results suggest that in terms of emulsion activity, the
mean scores of commercially made yakeyake (M= 39.28) was greater than the
mean scores of “CSMY 1”7 (M= 37.11), “CSMY 2” (M= 38.20), and “CSMY
3”7 (M=38.70). The results imply that commercially made yakeyake has a higher
emulsion activity compared with CSMY 1, CSMY 2, and CSMY 3, suggesting
that since emulsion capacity of food often measures the ability of soluble
proteins, water, and non-polar amino acids residues to migrate to the water or
oil interface of food products, it can be inferred that the “commercially made
yakeyake” exhibited a high “water-in-oil” emulsion activity due to the high
moisture content of the “commercially made yakeyake” relative to CSMY 1,
CSMY 2, and CSMY 3 which had a lesser moisture content. That is to say since
“commercially made yakeyake” recorded a high moisture content, it could be
inferred that an emulsion of “water-in-oil” activity is formed, where the

dispersed phase is water and the continuous phase is oil. This could be attributed
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to the amount of oil and non-polar amino acid residue on the surface of protein,
water, and other components of the “commercially made yakeyake.”

Findings showed significant differences in the functional properties (i.e.,
in terms of hydration capacity, swelling capacity, bulk density and emulsion
activity) of commercially-made yakeyake and the three different products of the
fortified soya-millet-yakeyake (i.e., CSMY 1, CSMY 2 and CSMY 3). Thus, in
terms of hydration capacity, the findings showed that the amount of water
absorbed by “CSMY 2” to ensure desirable consistency and also create a quality
food product was higher compared to the water absorbed by “CSMY 3” and the
commercially made yakeyake. In terms of swelling capacity, “CSMY 3”
recorded a higher swelling capacity relative to the swelling capacity of “CSMY
2” and “commercially-made yakeyake.” It was further discovered that in terms
of bulk density, “CSMY 2” as a food sample had a higher bulk density compared
with the bulk density of “CSMY 1,” “CSMY 3,” and commercially made
yakeyake. In terms of emulsion activity, commercially made yakeyake as a food
product recorded a higher emulsion activity compared with CSMY 1, CSMY 2,
and CSMY 3.
Hypothesis 3
Ho: There is no statistically significant difference in the sensory properties of
commercially-made yakeyake and somillyake in a ratio of 50:30:20, 60: 30:10,
and 80:15:5.

This hypothesis sought to assess consumers’ acceptability regarding the

sensory properties of the commercially-made yakeyake and the three different
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products of the fortified soya-millet-yakeyake (i.e., somillyake). In order to
achieve this objective, data was collected from 65 panelists who evaluated the
sensory properties and also indicated their acceptability/preferences for the
commercially-made yakeyake and the three different products of the fortified
soya-millet-yakeyake (Control, CSMY 1, CSMY 2, and CSMY 3). The data
gathered on this hypothesis was tested using one-way repeated measures
ANOVA. With this analytical procedure, each participant was exposed to two
or more different conditions. In the case of this study, each participant during
the sensory evaluation was exposed to four different conditions, that is, the
commercially-made yakeyake and the three different products of the fortified
soya-millet-yakeyake (Control, CSMY 1, CSMY 2, and CSMY 3). This
warranted the usage of the one-way repeated measures ANOVA as an analytical
tool to test this hypothesis.

Prior to the conduct of this analysis, the Mauchly's test of sphericity was
checked in order to assess the statistical assumption of sphericity. Details of the

results are presented in Table 15.
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Table 15- Mauchly's Test of Sphericity Assumption

Parameters Mauchly's Appro df Sig. Epsilon

W X. Chi- Greenhouse- Huynh Lower-

Square Geisser -Feldt bound

Appearance 933 4323 5 504 953  1.000 333
Colour 870 8746 5 .120 911 955  .870
Texture 885 7.632 5 .178 930 977  .885
Aroma 988 777 5 978 992 1.000  .333
Taste 914 5673 5 .339 941 989  .333
Aftertaste 955 2878 5 719 972 1.000 333
Overall 893 7.082 5 .215 929 976  .333

Acceptability

*Significant at .05 level; Source: Donkor (2023)

As shown in Table 15, the variances of the differences between each of
the parameters of sensory evaluation on all combinations of the food samples
were equal as indicated by the Mauchly's Test of Sphericity, appearance, %(5)
= 4.32, p = .50; colour ¥*(5) = 8.75, p = .12; texture, ¥*(5) = 7.63, p = .18;
aroma, *(5) = .78, p= .98; taste, ¥*(5) =5.67, p= .34; aftertaste, ¥*(5) =
2.88, p = .72; overall acceptability, y*(5) = 7.08, p = .22. Table 16 presents the

test for the mean differences.
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Table 16- Tests of Within-Subjects Effects

Source df Mean Square F Sig. Partial Eta
Squared

Appearance 3 14.404 38.390 .000 375

Error 192 375

(Appearance)

Colour 3 2.021 4946 .002 072

Error 192 409

(Colour)

Texture 3 2.260 4905 .003 071

Error 192 461

(Texture)

Aroma 3 3.231 8.699 .000 120

Error 192 371

(Aroma)

Taste 3 1.585 4.043 .008 .059

Error (Taste) 192 392

Aftertaste 3 1.733 4635 .004 .068

Error (Aftertaste) 192 374

Overall 3 4.722 9.792  .000 133

Acceptability

Error 192 482

(Acceptability)

*The mean difference is significant at the .05 level; Source: Donkor (2023)

As shown in Table 16, the results indicate that in terms of appearance,
the mean scores for the four food samples were statistically significantly
different, F (3, 192) = 38.39, p < .001, partial eta squared = .375. This results
imply that 37.5% of the variances in appearance was explained by the various
food samples. In terms of colour, the results showed a statistically significant
difference in the mean scores for the four food samples, F (3, 192) = 4.95, p =
.002, partial eta squared = .072. The implication of this result suggests that 7.2%

of the variances in colour was explained by the four food samples.
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The results of this study further showed a statistically significant
difference in the mean scores for the four food samples in terms of texture, F
(3, 192) = 4.95, p = .003, partial eta squared = .071. This shows that the four
food samples all together explained 7.1% of the variances in texture. The results
as displayed in Table 16 also revealed a statistically significant difference in the
mean scores for the four food samples in terms of aroma, F (3, 192) = 8.70, p <
.001, partial eta squared = .120. This implies that the four food samples all
together explained 12% of the variances in the aroma of the food samples.

It was further discovered that in terms of taste, the mean scores for the
four food samples were statistically significantly different, F (3, 192) =
4.04, p = .008, partial eta squared = .059. This shows that 5.9% of the variances
in appearances was explained by the various food samples. In terms of
aftertaste, the results displayed in Table 16 revealed a statistically significant
difference in the mean scores for the four food samples, F (3, 192) = 4.64, p =
.004, partial eta squared = .068. This implies that the four food samples all
together explained 6.8% of the variances in the aftertaste of the food samples.

Finally, the results showed a statistically significant difference in the
mean scores for the four food samples in terms of overall acceptability, F (3,
192) = 4.72, p < .001, partial eta squared = .133. This shows that the four food
samples all together explained 13.3% of the variances in the overall
acceptability of the food samples. The results were followed up with pairwise
comparison using Bonferroni test. Table 17 presents details on the post hoc

results.
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(J) Attributes Mean Std. Sig.
Difference (I1-J) Error
Appearance 2 -985° 113 .000
3 -.892" 112 .000
4 -.938" 120 .000
1 985" 113 .000
3 .092 .097 1.000
4 .046 .099 1.000
1 892" 112 .000
2 -.092 .097 1.000
4 -.046 102 1.000
1 938" 120 .000
2 -.046 .099 1.000
3 .046 102 1.000
Colour 2 -.385" 133 .031
3 -.338" 112 .022
4 -.323" 116 .043
1 385" 133 .031
3 046 .099 1.000
4 .062 107 1.000
1 .338" 112 .022
2 -.046 .099 1.000
4 015 102 1.000
1 323" 116 .043
2 -.062 107 1.000
3 -.015 102 1.000
Texture 2 -385° 133 .031
3 -.338" 112 .022
4 -.323" 116 .043
1 .385" 133 .031
3 .046 .099 1.000
4 .062 107 1.000
1 .338" 112 .022
2 -.046 .099 1.000
4 015 102 1.000
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*

323
-.062
-.015
-.369"
-.508"
-415"
369"
-.138
-.046
508"
138
.092
415"
.046
-.092
-.338"
-.323"
-.231
338"
015
.108
323"
-.015
.092
231
-.108
-.092
-.231
-.385"
-.123
231
-.154
.108
385"
154
262
123
-.108
-.262

95

116
107
102
113
105
105
113
105
.108
105
105
105
105
.108
105
101
.096
113
101
104
122
.096
104
120
113
122
120
113
102
.109
113
.103
116
102
.103
.099
109
116
.099

.043
1.000
1.000

.010

.000

.001

.010
1.000
1.000

.000
1.000
1.000

.001
1.000
1.000

.008

.008

276

.008
1.000
1.000

.008
1.000
1.000

276
1.000
1.000

276

.002
1.000

276

.850
1.000

.002

.850

.061
1.000
1.000

.061
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-538" 118 .000
-554" 120 .000
-523" 139 .002

Overall 1
Acceptability

*

2

3

4

1 .538 118 .000
2 3 -.015 11 1.000

4 .015 131 1.000

1 554" 120 .000
3 2 .015 11 1.000

4 .031 110 1.000

1 523" 139 .002
4 2 -.015 131 1.000

3

-.031 110 1.000
*. The mean difference is significant at the .05 level; Source: Donkor (2023)

From the post hoc (Table 17), there were significant differences in the
appearance of food sample 1 and food sample 2 (p < .001), food sample 1 and
food sample 3 (p <.001), as well as food sample 1 and food sample 4 (p <.001).
The results also showed significant differences in the colour of food sample 1
and food sample 2 (p = .03), food sample 1 and food sample 3 (p =.02), as well
as food sample 1 and food sample 4 (p = .04). A thorough inspection of the
results in Table 17 further showed significant differences in the texture of food
sample 1 and food sample 2 (p = .03), food sample 1 and food sample 3 (p =
.02), as well as food sample 1 and food sample 4 (p = .04).

In terms of aroma, the results of the post hoc showed significant
differences in the mean scores of food sample 1 and food sample 2 (p = .01),
food sample 1 and food sample 3 (p <.001), and food sample 1 and food sample
4 (p=.001). Interms of taste, the post hoc results showed significant differences
in the mean scores of food sample 1 and food sample 2 (p =.008) as well as food

sample 1 and food sample 3 (p =.008). However, there was no significant
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difference between the taste of food sample 1 and food sample 4 (p =.276). The
post hoc result indicates that, there was a significant difference in the aftertaste
of food sample 1 and food sample 3 (p =.002). However, in terms of aftertaste,
the results showed no significant differences in the mean scores of food sample
1 and food sample 2 (p = .276) as well as food sample 1 and food sample 4 (p
= 1.00). Finally, in terms of overall acceptability, the post hoc results showed
significant differences in the mean scores of food sample 1 and food sample 2
(p < .001), food sample 1 and food sample 3 (p < .001), as well as food sample
1 and food sample 4 (p = .002).

In order to make the results clearer, there was the need to inspect the

descriptive statistics. Details of the descriptive statistics are presented in Table

18.

Table 18- Descriptive Statistics

Dimensions Products Mean Standard

Deviation

Appearance 1 2.4462 58712
2 3.4308 .68395
3 3.3385 77615
4 3.3846 .84210

Colour 1 2.9077 .67830
2 3.2923 .86101
3 3.2462 .84836
4 3.2308 .84353

Texture 1 2.9538 .67154
2 3.2615 .81542
3 3.3385 73478
4 3.3538 .87376

Aroma 1 2.9231 .81601
2 3.2923 76492
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3 3.4308 .82858
4 3.3385 77615
Taste 1 3.0923 12291
2 3.4308 .63662
3 3.4154 .76836
4 3.3231 .88579
Aftertaste 1 3.0615 .70438
2 3.2923 .76492
3 3.4462 .68536
4 3.1846 .78844
Overall Acceptability 1 2.6923 12722
2 3.2308 .76586
3 3.2462 .82974
4 3.2154 .96002

Source: Donkor (2023)

As displayed in Table 18, the post hoc results suggest that in terms of
appearance, the mean score of food sample 2 (M = 3.43) was greater than the
mean scores of food sample 1 (M = 2.45), food sample 3 (M = 3.34) and food
sample 4 (M = 3.38) respectively. The implication of this result suggests that
food sample 2 (i.e., CSMY 1) appeared more appealing to respondents
compared to the other food samples. This could be attributed to the content of
soya bean and red millet present in food sample 2. That is to say, unlike the
other food samples, food sample 2 had less content of cassava and more
percentage content of soya bean and red millet (i.e., 50:30: 20).

In terms of colour as an attribute of evaluation, the results of the post
hoc test showed that respondents preferred the colour of food sample 2 (M =
3.29) relative to the colour of food sample 1 (M = 2.91), food sample 3 (M =
3.25) and food sample 4 (M = 3.23) respectively. This result was not too

surprising since food sample 2 obtained the highest score in terms of
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appearance. Thus, since the appearance of a food sample and the colour of a
food sample are somehow related, the results were expected to move in this
direction.

The results of the post hoc test further showed that in terms of texture,
participant had high preference for the texture of food sample 4 (M = 3.35)
compared to the textures of food sample 1 (M =2.95), food sample 2 (M = 3.26)
and food sample 3 (M = 3.34) respectively. The preference for the texture of
food sample 4 (i.e., CSMY 3) could be attributed to the stiff nature of the food
sample, and this could be due to the high percentage content of cassava in food
sample 4 relative to the other food samples. In terms of aroma as an evaluation
attribute, the post hoc test revealed that respondents preferred the aroma of food
sample 3 (M = 3.43) compared to the aromas of food sample 1 (M = 2.92), food
sample 2 (M = 3.29) and food sample 4 (M = 3.34) respectively. The high
preference of the aroma of food sample 3 could be attributed to the high content
of soya bean and millet present in the sample. This to a very large extent gave
the product a savoury smell and flavour.

It was also evident in the results of the post hoc that, in terms of taste,
most of the respondents preferred the taste of food sample 2 (M = 3.43)
compared to the tastes of food sample 1 (M = 3.09), food sample 3 (M = 3.42)
and food sample 4 (M = 3.32). In terms of aftertaste, most of the respondents
preferred the aftertaste of food sample 3 (M = 3.45) relative to the aftertastes of
food sample 1 (M = 3.06), food sample 2 (M = 3.29) and food sample 4 (M =

3.18). This seems to suggest that the proportion of grated cassava, soya beans
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and millet contents in food sample 3 (i.e., 60:30:10) gave respondents a
desirable aftertaste upon consuming the product.

Finally, in terms of “overall acceptability,” most of the respondents
expressed high preference for food sample 3 (M = 3.25) compared to food
sample 1 (M = 2.69), food sample 2 (M = 3.23) and food sample 4 (M = 3.22).
Thus, the results suggest that food sample 3 (i.e., CSMY 2) was the most
preferred somillyake. This perhaps could be attributed to the proportions (i.e.,
60:30:10) of grated cassava, soya beans and red millet contents present in the
food sample. The choice of sample 3 by respondents could also be attributed to
the fact that the product had the sensory attributes most preferred by the
respondents (consumers). Moreover, it can be inferred that sample 3 was most
preferred because it had attributes similar to the commercially made yakeyake,
which consumers are often used to.

The findings of this study showed significant differences in the sensory
properties (i.e., in terms of appearance, colour, texture aroma, taste, aftertaste
and overall acceptability) of commercially-made yakeyake and the three
different products of the fortified soya-millet-yakeyake (i.e., CSMY 1, CSMY
2 and CSMY 3). Thus, the findings of the study revealed that respondents had
high preference for food sample 2 in terms of appearance, colour and taste
compared to the other food samples. It was further found that respondents
preferred the aroma and aftertaste of food sample 3 compared to the other food
samples. The findings of this study also showed that respondents preferred the

texture of food sample 4 compared to the other food samples. Finally, in terms
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of overall acceptability, the findings of this study showed that respondents had
high preference for food sample 3 relative to other food samples. This implies
that food sample 3 was the most preferred somillyake endorsed by the panelists.
The endorsement of food sample 3 as the overall acceptable food sample could
be attributed to the fact that the product had the sensory attributes most preferred
by the respondents (consumers).
Discussions
This section discusses the results of the study as presented in the
previous paragraphs. The discussion was organised under the following topical
issues:
1. Proximate composition of soya bean flour, red millet flour and grated
cassava flour
2. Proximate composition of commercially-made yakeyake
3. Proximate composition of “somillyake”
4. Proximate composition of commercially-made yakeyake and the three
different products of “somillyake”
5. Functional properties of commercially-made yakeyake and the three
different products of “somillyake”
6. consumers’ acceptability regarding the sensory properties of the
commercially-made yakeyake and the three different products of

“somillyake”

101

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Proximate Composition of Soya Bean Flour, Red Millet Flour and Grated
Cassava Flour

The findings of this study showed that soya bean flour had good
proximate composition in terms of dry matter content, ash content, protein
content, fat content and fibre content compared with other food samples such as
red millet flour and grated cassava flour. The implication of this study suggests
that soya bean flour has high amount of nutrients such as minerals, fatty acids,
amino acids, as well as cellulose and vitamins required for the nourishment of
the body compared to grated cassava which is mainly a starchy diet that provides
the body with glucose. The findings of this study further revealed that, grated
commercial cassava has the highest carbohydrate and moisture content in terms
of proximate composition. This result implies that grated cassava as a starch
diet is able to retain a lot of water relative to soya bean flour and red millet flour.
That is to say, grated cassava has a higher starch content and a higher water
holding capacity compared with soya bean flour and red millet flour.

The nutritional composition of soya bean agrees with the findings of
Etiosa et al. (2017) who reported that soya bean is a valuable source of nutrients
such as protein, fatty acids, and vitamins. Their study concluded that soya bean
is an important food that can improve the nutritional status of underprivileged
population. The findings of this study are also consistent with that of Bayero et
al. (2019) who discovered that soya bean is a valuable source of macronutrients
and minerals. According to their study, soya bean is a valuable source of high-

quality protein, oil, and other essential nutrients.
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The findings of this study support the findings of Jukanti et al. (2016)
who reported that pearl millet is a rich source of nutrients such as dietary fibre,
energy and proteins coupled with essential minerals, some vitamins, amino acid
profile, and antioxidants. Further, findings support that of Ramashia et al.
(2021) who reported that pearl millet has high nutritional value in terms of high
levels of energy, dietary fibre, proteins with a balanced amino acid profile,
essential minerals, vitamins, and antioxidants.

The findings that grated commercial cassava has high carbohydrate and
moisture content in terms of proximate composition also supports findings of
several authors (Chisenga et., 2019; Nilusha et al, 2021; Kouassi et al., 2022).
For instance, in their study, Kouassi, et. al. (2022) assessed the proximate
composition of fermented cassava doughs from five major producing areas in
Cote d’Ivoire. The authors discovered that cassava dough has higher starch,
dietary fibre, and moisture contents. The findings of this investigation is also
consistent with Chisenga et al. (2019) who examined the proximate composition
of cassava. The authors discovered that grated cassava has rich content in
moisture, ash, fibre and protein but contains less minerals such as vitamins.
Proximate Composition of Commercially-Made Yakeyake

The findings of the study showed that commercially-made yakeyake has
good nutritional compositions in terms of carbohydrate, moisture, dry matter,
fat, protein and fibre. The findings that commercially-made yakeyake recorded
a high value in carbohydrate was not surprising since commercially-made

yakeyake are often prepared using grated cassava which contains a lot of starch.
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On the contrary, the findings of the study suggest that commercially-made
yakeyake contained less amount of mineral elements required for bodily growth
since the food sample recorded a low ash content. The implication of this results
is that although consumers of commercially-made yakeyake are likely to obtain
enough energy from the consumption of such food, consumers also have a
higher likelihood of not obtaining certain vital mineral elements required for
proper body functioning.

The findings of this study support the assertion of Chisenga et al. (2019)
who discovered that cassava flour used in preparing Yakeyake is rich in
moisture, ash, fibre and protein but contains less minerals such as vitamins. The
findings of this study are also in agreement with that of Kouassi et al. (2022)
who evaluated the qualities of pressed fermented cassava doughs. The authors
reported that cassava dough has higher starch, dietary fibre, and moisture
contents. Additionally, the findings of this investigation are inconsistent with
that of Nilusha et al. (2021) who explored the characteristics of cassava varieties
in food applications in Sri Lanka. Nilusha et al. (2021) discovered that cassava
flours used for the study was contained less than one percent crude fat and less
than two percent crude protein than that of wheat flour. Their study further
revealed that the cassava flours are suitable for bakery foods, weaning foods
and edible films
Proximate Composition of “Somillyake”

The findings of the study showed that CSMY 3 recorded the higher

values of dry matter and carbohydrate compared with CSMY 1 and CSMY 2.
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The findings of this study further discovered that CSMY 2 recorded the highest
value of moisture, ash content, protein content and fat content relative to the
other food samples (i.e., CSMY 1 and CSMY 3). Finally, CSMY 1 recorded the
highest value of fibre (8.28%) compared with other samples of fortified soya-
millet-yakeyake. The findings of this study suggest that in terms of the
proximate/nutritional composition of somillyake, CSMY 2 and CSMY 1 were
more likely to provide the body with more essential nutrients (i.e., ash content,
protein, fat, moisture, and fibre) required for body growth and nourishment
compared to CSMY 3 which recorded the highest values for few nutrients such
as CHO and dry matter.

These findings were in line with findings of Etiosa et al. (2017) who
reported that soya beans are a valuable source of macronutrients and minerals,
particularly protein and phosphorus, that could be utilised to improve the
nutritional status of the underprivileged population in developing countries.
This finding is in agreement with the findings of this current study which also
found that food samples CSMY 2 and CSMY 1 which contain a lot of soya bean
has the potential to supply the body with vital nutrients necessary for growth
and nourishment, including ash content, protein, fat, moisture, and fibre. The
findings of the current study are also consistent with the findings of the study
conducted by Szostak et al. (2020). In their study, Szostak, et al., (2020)
conducted a study to compare the nutritional content of two soya bean species

(Amandine and Merlin) based on their protein and fat content. The authors
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discovered that generally, soya beans have higher levels of crude ash, crude
protein, and crude fibre which improve human growth and development.

The findings from this study showed that food samples CSMY 2 and
CSMY 1 contained a lot of millet and had essential nutritional value that
improve growth and nourishes the body are in agreement with that of Ramashia
et al. (2019) who revealed that the nutritional composition of finger millet
reduces the risk of various health conditions, including diabetes mellitus, high
blood pressure, and gastrointestinal tract disorders, when consumed. Findings
also support that of Abah et al. (2020) who reported that millets are rich in
minerals and vitamins, including vitamin E which functions as an antioxidant
that protects the body from the negative effects of free radicals that are often
present in the atmosphere. Findings also support that of Jukanti et al. (2016)
who found that millet is rich in B-vitamins however, it does not contain vitamin
C. Their study revealed that these nutrients are beneficial in preventing various
diseases in humans, such as cancer, diabetes, neuro-degenerative diseases as
well as cardiovascular related diseases.

Proximate Composition of Commercially-Made Yakeyake and the Three
Different Products of “Somillyake”

The findings of the study revealed significant differences in the
proximate composition (i.e., in terms of dry matter, moisture, ash content,
protein, fat, fibre and carbohydrate) of commercially-made yakeyake and the
three different products of the fortified soya-millet-yakeyake (i.e., CSMY 1,

CSMY 2 and CSMY 3). Thus, in terms of dry matter, the findings of the study
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showed that the amount of nutrients available in “CSMY 3” outweighed the
proportion of nutrient available in the “commercially-made yakeyake”. The
implication of this result suggests that, since dry matter connotes the nutrients
remaining in a particular food after water has been evaporated from the food,
the consumption of foods high in dry matter content promotes bodily growth
and maintenance. That is to say, the consumption of “CSMY 3” has the higher
likelihood of promoting bodily growth and maintenance compared with the
consumption of “commercially-made yakeyake.”

The findings of the study further discovered that the moisture content of
commercially-made yakeyake was greater than the proportion of moisture in
“CSMY 3.” The implication of this result suggest that commercially-made
yakeyake contains a lot of water compared with “CSMY 3.” The findings of
this investigation also revealed that in terms of ash content, CSMY 2 contains
greater proportion of minerals required for body growth relative to CSMY 1,
CSMY 3, and commercially-made yakeyake. The implication of this result
suggests that CSMY 2 contains greater percentage of minerals required for body
growth relative to CSMY 1, CSMY 3, and commercially-made yakeyake.

It was also evident in the findings of the current study that CSMY 2
contains greater percentage of protein required for repairing worn-out tissues
compared with CSMY 1, CSMY 3, and commercially-made yakeyake. The
findings of this study further revealed that CSMY 2 contains greater proportion
of essential fats required for body nourishment compared with CSMY 1, CSMY

3, and commercially-made yakeyake. Again, the findings of this investigation
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revealed that CSMY 1 contain greater proportion of fibre and roughages
required for easy digestion compared with CSMY 2, CSMY 3, and
commercially-made yakeyake. Lastly, the findings of this study revealed that in
terms of carbohydrate, commercially-made yakeyake contains greater
proportion of glucose compared with CSMY 1, CSMY 2 and CSMY 3.

The findings that CSMY 3 contained a lot of dry matter was consistent
with the findings of Chisenga et al. (2019) who reported that cassava contains
high level of dry matter. Findings of this study are also in agreement with that
of Nilusha et al. (2021) who reported that cassava is rich in dry matter and this
makes it suitable for bakery foods, weaning foods and edible bakery products.
Similarly, the findings that CSMY 2 contains a lot of soya bean and has greater
proportion of essential fats and vitamins required for body nourishment,
supports the findings of Bayero et al. (2019) who discovered that soya bean is
a valuable source of high-quality protein, oil, and other essential nutrients. This
discovery is also in line with the findings of Etiosa et al. (2017) who revealed
that soya beans contain valuable nutrients which can be employed to prepare
functional foods with enhanced nutritional values.

Functional Properties of Commercially-Made Yakeyake and the Three
Different Products of “Somillyake”

The findings of the study showed significant differences in the
functional properties (i.e., in terms of hydration capacity, swelling capacity,
bulk density and emulsion activity) of commercially-made yakeyake and the

three different products of the fortified soya-millet-yakeyake (i.e., CSMY 1,
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CSMY 2 and CSMY 3). Thus, in terms of hydration capacity, the findings of
the study revealed that the amount of water absorbed by “CSMY 2” to ensure
desirable consistency and also create a quality food product was higher
compared to the water absorbed by “CSMY 3” and the commercially made
yakeyake. That is to say, the ability of “CSMY 2” to record a higher water
capacity could be attributed to quantity of carbohydrate, protein, and fibre
present in the food sample. In other words, the water holding capacity of a food
sample could be attributed to the higher amount of carbohydrate, fibre and
protein present in the food sample.

The findings of this study also revealed that in terms of swelling
capacity, “CSMY 3” recorded a higher swelling capacity relative to the swelling
capacity of “CSMY 2” and “commercially-made yakeyake.” The implication of
this result is that “CSMY 3” as a food sample, has a higher ability to absorb
water and swell relative to “CSMY 2” and the commercially made yakeyake.
The implication of this results also suggest that “CSMY 3” as a food sample
had a higher starch content (i.e., 80% cassava, 15% protein and 5% fibre)
compared with “CSMY 2” and the commercially made yakeyake. This results
make a lot of meaning since there is a direct relationship between the starch
content in a particular food sample and the swelling capacity of the that
particular food sample. That is to say, food samples that have high starch
content, especially for branched amylopectin starch content, have a higher
likelihood of recording a higher swelling capacity relative to food samples that

have low starch content.
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It was further discovered that in terms of bulk density, “CSMY 2 as a
food sample had a higher bulk density compared with the bulk density of
“CSMY 1,” “CSMY 3,” and commercially made yakeyake. The implication of
this result suggest that since bulk density measures the heaviness of a particular
food sample and also determines the required packaging material for the said
food sample, it can be inferred that, a denser or compactible packaging material
will be required for packaging and transporting “CSMY 2” relative to CSMY
1,” “CSMY 3,” and commercially made yakeyake, due to the high bulk density
of “CSMY 2” as a food sample. The high bulk density of “CSMY 2” could be
attributed to the initial moisture content of the food product as well as the starch
content of “CSMY 2”, since moisture and starch contents form the main
structure and bulk density of a food product.

The findings of this study finally revealed that in terms of emulsion
activity, commercially made yakeyake as a food product recorded a higher
emulsion activity compared with CSMY 1, CSMY 2, and CSMY 3. The
implication of this result suggests that since emulsion capacity of food often
measures the ability of soluble proteins, water, and non-polar amino acids
residues to migrate to the water or oil interface of food products, it can be
inferred that the “commercially made yakeyake” exhibited a high “water-in-oil”
emulsion activity due to the high moisture content of the “commercially made
yakeyake” relative to CSMY 1, CSMY 2, and CSMY 3 which had a lesser
moisture content. That is to say since “commercially made yakeyake” recorded

a high moisture content, it could be inferred that an emulsion of “water-in-oil”
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activity is formed, where the dispersed phase is water and the continuous phase
is oil. This could be attributed to the amount of oil and non-polar amino acid
residue on the surface of protein, water, and other components of the
“commercially made yakeyake.”

The findings that CSMY 2 has a high water-holding capacity compared
to the other food samples CSMY 1 and CSMY 3 was similar to the findings of
Eden and Rumambarsari (2020) who reported that food products containing
high proportions of soya bean have the tendency of recording high hydration
capacity. The authors indicated that, this could be attributed to the high protein
and fibre content present in soya beans. This finding is also consistent with that
of Kouassi et al. (2022) who examined the functional properties of fermented
cassava dough. The authors reported that due to the high starch and fibre content
present in the grated cassava, the cassava dough was able to record a high-water
content. This discovery is in line with the findings of this study which
discovered that food sample CSMY 2 recorded a high hydration capacity due to
the high amount of carbohydrate, fibre and protein present in the food sample.

The findings that “CSMY 3” recorded a higher swelling capacity
relative to the swelling capacity of “CSMY 2” and “commercially-made
yakeyake” is consistent with the findings of Nilusha et al. (2021) who conducted
a study to examine the functional properties of cassava varieties in food
applications. The authors reported that cassava varieties used in the study had
high water solubility index and high swelling power. The findings of this study

also support the assertion of Kouassi et al. (2022) who revealed that the swelling
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capacity of a food product could be attributed to the water holding capacity of
the said food product as well as the starch content of the food product.

Furthermore, the findings that commercially made yakeyake as a food
product recorded a higher emulsion activity compared with CSMY 1, CSMY 2,
and CSMY 3 agrees with the findings of findings of Nilusha et al. (2021) who
conducted a study to examine the functional properties of cassava varieties in
food applications. The authors discovered that cassava varieties used in the
study had high water emulsion stability and emulsion activity. This to a very
large extent could be attributed to the high moisture content present in cassava
samples.

Sensory Properties and Consumers’ Acceptability of Commercially-Made
Yakeyake and the Three Different Products of “Somillyake”

The findings of this study revealed significant differences in the sensory
properties (i.e., in terms of appearance, colour, texture, aroma, taste, aftertaste
and overall acceptability) of commercially-made yakeyake and the three
different products of the fortified soya-millet-yakeyake (i.e., CSMY 1, CSMY
2 and CSMY 3). The findings of the study revealed that respondents had high
preference for food sample 2 in terms of appearance, colour and taste compared
to the other food samples. This result suggests that food sample 2 (i.e., CSMY
1) appeared more appealing in terms of appearance, colour and taste to
respondents compared to the other food samples. This could be attributed to the
content of soya bean and red millet present in food sample 2. Unlike the other

food samples, food sample 2 contained less cassava and more soya bean and red
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millet (i.e., 50:30: 20). It was further revealed that respondents preferred the
aroma and aftertaste of food sample 3 compared to the other food samples. The
high preference of the aroma and aftertaste of food sample 3 could be attributed
to the high content of soya bean and millet present in the sample. This to a very
large extent gave the product a savoury smell and flavour. The result could also
suggest that that the proportion of grated cassava, soya beans and millet contents
in food sample 3 (i.e., 60:30:10) gave respondents a desirable aftertaste upon
consuming the product.

For this study, respondents preferred the texture of food sample 4
compared to the other food samples. The preference for the texture of food
sample 4 (i.e., CSMY 3) could be attributed to the stiffy nature of the food
sample, and this could be due to the high percentage content of cassava in food
sample 4 relative to the other food samples. Finally, in terms of overall
acceptability, the findings of this study showed that respondents had high
preference for food sample 3 relative to the other food samples. By implication,
the results suggest that food sample 3 (i.e., CSMY 2) was the most preferred
somillyake endorsed by the panelists. The endorsement of food sample 3 as the
overall acceptable food sample could be attributed to the proportions (i.e.,
60:30:10) of grated cassava, soya beans and red millet contents present in the
food sample. The choice of sample 3 by respondents could also be attributed to
the fact that the product had the sensory attributes most preferred by the

respondents (consumers).
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The findings of this study corroborated the findings of Bothma et al.
(2020) who reported that the aroma, taste, texture and aftertaste of food products
are essential attributes that influences consumers’ acceptability and preference
for food items. Thus, since consumers are rational in their choices of food
products, they often take into consideration the aforementioned attributes (i.e.,
aroma, taste, texture, colour, and aftertaste) of a given food product before
making a final decision on which choice of food product to select. Bothma et
al. (2020) further reported that the nutritional composition of food products also
influences its acceptability by consumers. That is to say, before a rational
consumer settles on selecting a particular food product, such a consumer often
considers the nutritional contents of the food product.

Consumers are more likely to select more nutritious and appetising food
products displayed on the shelves compared to food products that are not
nutritious and appetising. This finding agrees with the discovery of this study
which revealed that respondents had high preference for food sample 2 in terms
of appearance, colour and taste compared to the other food samples. The
findings of Bothma et al. (2020) also supports the findings of this current
investigation on the basis that respondents had high preference for food sample
3 relative to other food samples. The choice of sample 3 by respondents could
also be attributed to the fact that the product had the sensory attributes most
preferred by the respondents (consumers).

The findings of this study are also consistent with the findings of

Sirangelo (2019) who revealed that the success of food products or its
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acceptability on the food market is dependent on how appealing it is to the
senses of the consumers. This assertion agrees with the current findings of this
study on the basis that respondents bad a high preference for food sample 2 (i.e.,
CSMY 1) because the sample appeared more appealing in terms of appearance,
colour and taste to respondents compared to the other food samples. Finally, the
findings of this investigation also supports the findings of Lysak et al. (2019)
who reported that when consumers are provided with a comprehensive product
information (i.e., information about the product, its cultural relevance and
nutritional benefits), their acceptance towards the food product increases. In
relation to this study, it can be said that, since consumers participated in a
sensory evaluation in assessing the attributes (i.e., appearance, colour, texture,
aroma, taste and aftertaste) of the various food samples, they were in a better
position to determine and select the food sample that suits their preference in
terms of overall acceptability. In view of that it could be concluded that the
choice of sample 3 by respondents could also be attributed to the fact that the
product had the sensory attributes most preferred by the respondents
(consumers).
Chapter Summary

The study examined consumers’ acceptability of fortified soya-millet-
yakeyake (“Somillyake”) and its nutritional composition. The findings of the
study showed that soya bean flour has good proximate/nutritional composition
in terms of dry matter content, ash content, protein content, fat content, and fibre

content compared with other food samples such as red millet flour and grated
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cassava flour. The findings of this study further showed that, grated commercial
cassava recorded the highest carbohydrate and moisture content in terms of
proximate composition. The findings of the study also revealed that
commercially-made yakeyake recorded some high values for the
nutritional/proximate compositions. Topmost among these proximate
compositions include carbohydrate (65.4%), moisture content (54.5%), dry
matter (45.5%), fat (15.4%), protein (12.0%), fibre (4.61%) as well as ash

content (2.61%).

The findings of the study also showed that CSMY 3 recorded the highest
value of dry matter and carbohydrate compared with CSMY 1 and CSMY 2.
The findings of this study further revealed that CSMY 2 recorded the highest
value of moisture, ash content, protein content and fat content relative to the
other food samples (i.e., CSMY 1 and CSMY 3). The findings of the study also
revealed that CSMY 1 recorded the highest value of fibre compared to the other
food samples of fortified soya-millet-yakeyake. Generally, the findings of the
study revealed significant differences in the proximate composition (i.e., in
terms of dry matter, moisture, ash content, protein, fat, fibre and carbohydrate)
of commercially-made yakeyake and the three different products of the fortified
soya-millet-yakeyake (i.e., CSMY 1, CSMY 2 and CSMY 3). In terms of the
functional properties, the findings of the study generally revealed significant
differences in the functional properties (i.e., in terms of hydration capacity,

swelling capacity, bulk density and emulsion activity) of commercially-made
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yakeyake and the three different products of the fortified soya-millet-yakeyake
(i.e., CSMY 1, CSMY 2 and CSMY 3).

Finally, the findings of this study reported significant differences in the
sensory properties (i.e., in terms of appearance, colour, texture, aroma, taste,
aftertaste and overall acceptability) of commercially-made yakeyake and the
three different products of the fortified soya-millet-yakeyake (i.e., CSMY 1,
CSMY 2 and CSMY 3). The findings of the study revealed that respondents had
high preference for food sample 2 (i.e., CSMY 1) because it had appealing
appearance, appetising colour and savoury taste compared to the appearance,
colour and taste of the other food samples. It was further revealed respondents
preferred the aroma and aftertaste of food sample 3 compared to the other food
samples. The findings of this study also revealed that respondents preferred the
texture of food sample 4 compared to the other food samples. In terms of overall
acceptability, the findings of this study discovered that respondents had high

preference for food sample 3 (i.e., CSMY 2) relative to other food samples.
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CHAPTER FIVE
SUMMARY, CONCLUSIONS AND RECOMMENDATIONS

This chapter presents a summary of the study, the conclusions drawn
from the study, suggestions and recommendations for further studies were also
captured in this chapter. The suggestions and recommendations for further
studies were based on the findings of the study.
Summary
Overview of the Study

The study examined consumers’ acceptability of fortified soya-millet-
yakeyake (“Somillyake”) and its nutritional composition. This study was guided
by six objectives which were transformed into three research questions and three
hypotheses. The pre-experimental design, specifically the static-group
comparison design as well as the cross-sectional survey design were employed
in the conduct of this investigation. The population of this study comprised
yakeyake consumers within the Duakor community. Using a purposive
sampling technique, questionnaires were administered to 75 panel members for
the sensory evaluation test. Sixty-five (65) questionnaires were however filled
and returned, resulting in an 87% response rate. Hence, all the analyses on the
sensory evaluation were based on 65 respondents. The data gathered were
analysed using means and standard deviations as well as one-way repeated
measures (ANOVA).
Key findings

The study presents the following findings:
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1. Findings showed that soya bean flour has good proximate/nutritional
composition in terms of dry matter content, ash content, protein content,
fat content, and fibre content compared with other food samples such as
red millet flour and grated cassava flour. The findings of this study
further showed that, grated commercial cassava recorded the highest
carbohydrate and moisture content in terms of proximate composition.

2. Findings of the study showed that commercially-made yakeyake
recorded some high values for the nutritional/proximate compositions.
Topmost among these proximate compositions include carbohydrate
(65.4%), moisture content (54.5%), dry matter (45.5%), fat (15.4%),
protein (12.0%), fibre (4.61%) as well as ash content (2.61%).

3. (a)Findings of the study showed that CSMY 3 recorded the highest value
of dry matter and carbohydrate compared with CSMY 1 and CSMY 2.
(b)Findings of this study further showed that CSMY 2 recorded the
highest value of moisture, ash content, protein content and fat content
relative to the other food samples (i.e., CSMY 1 and CSMY 3).
(c)Findings of the study also showed that CSMY 1 recorded the highest
value of fibre compared to the other food samples of fortified soya-
millet-yakeyake.

4. Findings of the study showed significant differences in the proximate
composition (i.e., in terms of dry matter, moisture, ash content, protein,

fat, fibre and carbohydrate) of commercially-made yakeyake and the
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three different products of the fortified soya-millet-yakeyake (i.e.,
CSMY 1, CSMY 2 and CSMY 3).

(@)Thus, in terms of dry matter, findings of the study showed that the
amount of nutrients available in “CSMY 3” outweighs the amount of
nutrient available in the “commercially-made yakeyake”.

(b)Findings of the study further showed that the moisture content of
commercially-made yakeyake was greater than the amount of moisture
in “CSMY 3.”

(c)Findings of this investigation also showed that in terms of ash
content, CSMY 2 contains greater proportion of minerals required for
body growth relative to CSMY 1, CSMY 3, and commercially-made
yakeyake.

(d) CSMY 2 contained greater percentage of protein required for
repairing worn-out tissues compared with CSMY 1, CSMY 3, and
commercially-made yakeyake.

(e)Findings showed that CSMY 2 contains greater proportion of
essential fats required for body nourishment compared with CSMY 1,
CSMY 3, and commercially-made yakeyake.

(FHFindings showed that CSMY 1 contained greater proportion of fibre
and roughages required for bowel movement compared with CSMY 2,

CSMY 3, and commercially-made yakeyake.
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(9) Lastly, findings showed that in terms of carbohydrate, commercially-
made yakeyake contains greater proportion of glucose compared with
CSMY 1, CSMY 2 and CSMY 3.

5. Significant differences in the functional properties (i.e., in terms of
hydration capacity, swelling capacity, bulk density and emulsion
activity) of commercially-made yakeyake and the three different
products of the fortified soya-millet-yakeyake (i.e., CSMY 1, CSMY 2
and CSMY 3) were reported.
(@)In terms of hydration capacity the amount of water absorbed by
“CSMY 2” to ensure desirable consistency and also create a quality food
product was higher compared to the water absorbed by “CSMY 3” and
the commercially made yakeyake.
(b) In terms of swelling capacity, “CSMY 3” recorded a higher swelling
capacity relative to the swelling capacity of “CSMY 2” and
“commercially-made yakeyake.”
(c)The bulk density of “CSMY 2” as a food sample was higher
compared with the bulk density of “CSMY 1,” “CSMY 3,” and
commercially made yakeyake.
(d)Emulsion activity of the commercially made yakeyake was higher
compared to the emulsion activities of CSMY 1, CSMY 2, and CSMY
3.

6. There were significant differences in the sensory properties (i.e., in

terms of appearance, colour, texture aroma, taste, aftertaste and overall
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acceptability) of commercially-made yakeyake and the three different

products of the fortified soya-millet-yakeyake (i.e., CSMY 1, CSMY 2

and CSMY 3).

(a)

Respondents had high preference for food sample 2 (i.e., CSMY 1)
because it had appealing appearance, appetising colour and savoury
taste compared to the appearance, colour and taste of the other food

samples.

(b) They also preferred the aroma and aftertaste of food sample 3

(©

compared to the other food samples. The respondents preferred the
texture of food sample 4 compared to the other food samples.

Finally, in terms of overall acceptability, the findings of this study
showed that respondents had high preference for food sample 3 (i.e.,
CSMY 2) relative to other food samples. This implies that food
sample 3 was the most preferred somillyake endorsed by the
panelists. The endorsement of food sample 3 as the overall
acceptable food sample could be attributed to the fact that the
product had the sensory attributes most preferred by the respondents

(consumers).

Conclusions

Based on the findings of this study, it can be concluded that soya bean

flour has high amount of nutrients such as minerals, fatty acids, amino acids, as
well as cellulose required for the nourishment of the body compared to grated

cassava which is mainly a starchy diet that provides the body with glucose. The
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findings of this study also provide enough evidence to conclude that, grated
cassava is able to retain a lot of water (i.e., water holding capacity) relative to
soya bean flour and red millet flour. It can further be concluded that
commercially-made yakeyake contains less amount of minerals required for
growth since the food sample recorded a low ash content. The implication of
this results is that although consumers of commercially-made yakeyake are
likely to obtain enough energy from the consumption of such food, consumers
also have a higher likelihood of not obtaining certain essential mineral elements
required for proper body functioning.

This study also concluded that in terms of the proximate/nutritional
composition of somillyake, CSMY 2 and CSMY 1 are more likely to provide
the body with more essential nutrients (i.e., ash content, protein, fat, moisture,
and fibre) required for body growth and nourishment compared to CSMY 3
which recorded the highest values for few nutrients such as CHO and dry matter.
The findings of this study further revealed that there were significant differences
in the proximate composition (i.e., in terms of dry matter, moisture, ash content,
protein, fat, fibre and carbohydrate) of commercially-made yakeyake and the
three different products of the fortified soya-millet-yakeyake (i.e., CSMY 1,
CSMY 2 and CSMY 3). It was also concluded that there are significant
differences in the functional properties (i.e., in terms of hydration capacity,
swelling capacity, bulk density and emulsion activity) of commercially-made
yakeyake and the three different products of the fortified soya-millet-yakeyake

(i.e., CSMY 1, CSMY 2 and CSMY 3).
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The findings of this current investigation further revealed that
respondents had high preference for food sample 2 because it had appealing
appearance, appetizing colour and savoury taste compared to the appearance,
colour and taste of the other food samples. It was also revealed that respondents
preferred the aroma and aftertaste of food sample 3 compared to the other food
samples. Finally, the findings of this study revealed that in terms of overall
acceptability, respondents had high preference for food sample 3 relative to
other food samples. The implication of this result suggests that food sample 3
was the most preferred somillyake endorsed by the panelists. The endorsement
of food sample 3 as the overall acceptable food sample could be attributed to
the fact that the product had the sensory attributes most preferred by the
respondents (consumers).

Recommendations
Based on the findings of the study and the conclusion drawn, the following
recommendations were made to guide the development of policy and practice:
1. Soya bean flour has good proximate/nutritional composition in terms of
dry matter, ash, protein, fat, and fibre content. Thus, it could be
recommended by health workers to clients who could benefit from it.
2. Consumption of soya-millet-yakeyake (i.e., CSMY 2 and CSMY 1)
could be promoted among yakeyake consumers by dieticians since such
products contained essential nutrients required for growth and

development.
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3.

In view of the fact that commercially-made yakeyake recorded high
content of carbohydrate in terms of its nutritional composition,
consumers of yakeyake within the Duakor community are admonished
by the findings of this study to consume the commercially-made
yakeyake in moderation, since excess consumption of the food sample
could increase consumers’ glucose/sugar level, and this could
subsequently expose consumers to some lifestyle diseases such as
diabetes, hypertension among others. In view of that, consumers are
encouraged to consider consuming either CSMY 2 or CSMY 1 products
of the soyamilet-yakeyake (Somilyake) since these products contained
essential nutrients in their right proportions which could enhance
consumers’ body growth and nourishment.

Consumers of yakeyake within Duakor community are also encouraged
by the findings of this study to patronise the consumption of soya-millet-
yakeyake (i.e., CSMY 2) since CSMY 2 has a higher hydration capacity
in terms of the amount of water CSMY 2 absorbs to ensure desirable
consistency and also create a quality food product.

Since consumers had high preference for food sample 3 (i.e., CSMY 2)
in terms of overall acceptability, dieticians, nutritionist, public health
workers, dietetics and other significant individuals within the health
industry are encouraged to educate and counsel yakeyake consumers
and the general public on the importance of adding soya beans and millet

to their carbohydrate diets since soya beans and millets have important
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sensory attributes (such as appealing appearance, appetising colour and
savoury taste) endorsed by most consumers of yakeyake. Again, since
soya beans and millet contain important nutrients such as protein, fibre,
fat, and minerals, an inclusion of such food products to cassava related
meals for instance will help reduce the cyanide content in cassava related
meals like yakeyake. This to a very large extent will also help in

nourishing the human body which will in turn promote healthy living.
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Department of Vocational and Technical Education
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27" JANUARY 2023
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ETHICAL CLEARANCE - ID (UCCIRB/CES/2022/89)
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documents that will be prescribed by the UCCIRB.
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to this protocol.
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APPENDIX D
NORMALITY ASSUMPTION

HYPOTHESIS 1
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Normal Q-Q Plot of Ash
for Sample= CSMY 1

Observed Value

150

Digitized by Sam Jonah Library

05

00 .

08

L
10
15
30 31 32 33 34 a5
Observed Value
Normal Q-Q Plot of Ash
for Sample= CSMY 2
15
10
L}

05

00 .
05

.
10
15
335 340 345 350 355



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Expected Normal

Expected Normal

Normal Q-Q Plot of Ash
for Sample= CSMY 3

L]

0s

0o .

05

L ]
10
15
280 285 280 285 300 305 310
Observed Value
Normal Q-Q Plot of Ash
for Sample= Control
15
10
[ ]

0s

0o .
05

L
10
15
258 2560 262 254

Observed Value

151

Digitized by Sam Jonah Library



Expected Normal

University of Cape Coast https://ir.ucc.edu.gh/xmlui

Normal Q-Q Plot of Protein
for Sample= CSMY 1
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Normal Q-Q Plot of Protein
for Sample= CSMY 3
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Normal Q-Q Plot of Oil_Fat
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Normal Q-Q Plot of Fibre
for Sample= CSMY 1

L ]

05

00 .

08

L]
10
15
81 8.2 83 84 85
Observed Value
Normal Q-Q Plot of Fibre
for Sample= CSMY 2
15
10
[ ]

05

00 -
05

L ]
10
15
8.150 BATS 5200 8.225 8.250 8.275

Observed Value

156

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Normal Q-Q Plot of Fibre
for Sample= CSMY 3

15
10
= L ]
E
5 os
=
o
2]
-
P
g oo .
s
w
05
10
498 50 504 507 510
Observed Value
Normal Q-Q Plot of Fibre
for Sample= Control
15
10
[ ]
® s
E
=
]
=
-]
2 oo .
z
(%]
[ 1]
e
W 05
.
10
15
43 44 45 46 47 45 48

Observed Value

157

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Expected Normal

Expected Normal

Normal Q-Q Plot of CHO
for Sample= CSMY 1

15
10
L ]
0s
0o
05
L]
10
15
4825 4550 4675 47.00 4725
Observed Value
Normal Q-Q Plot of CHO
for Sample= CSMY 2
15
10
[ ]
0s
0o .
05
10
439 440 44.1 442 443
Observed Value

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

Normal Q-Q Plot of CHO
for Sample= CSMY 3

15
10
= [
E
5 os
=
o
2]
-
P
g oo .
s
w
05
10
57.75 5800 5825 58.50 5875 55.00
Observed Value
Normal Q-Q Plot of CHO
for Sample= Control
15
10
L ]
® s
E
=
]
=
-]
2 oo .
z
(%]
[ 1]
e
W 05
[ ]
10
15
65.0 652 654 656 658

Observed Value

159

Digitized by Sam Jonah Library



University of Cape Coast https://ir.ucc.edu.gh/xmlui

HYPOTHESIS 2
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Normal Q-Q Plot of Bulk_Density
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Normal Q-Q Plot of Emulsion_Activity
for Sample= CSMY 1
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