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Abstract

The regular consumption of fish provides health gains for people, and its introduction in school meals is an important strategy
to insert the habit of consuming this food by a population. Thus the objective of this study was to verify the acceptance of fish,
presented in the form of hamburger, by children in municipal primary schools in the town of Pato Branco, Brazil, in which
the school cooks had been trained to produce fish hamburgers. Acceptance was evaluated using a hedonic scale with 5 facial
classifications (1 = disliked extremely to 5 = liked extremely). Students of both genders from 5 to 10 years of age (n = 142)
were served the hamburgers for their midday meal, representing the protein portion of the meal. The results were analyzed
by logistic regression. No effect of age or gender was observed between the children in the acceptance of the hamburgers, but
the interaction between age and gender was significant. The cluster analysis was applied to distinguish this interaction using
two-way joining to present the results, which showed the effect between specific age and gender situations. The acceptance
index was 87% showing the potential for the consumption of this food by children.
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Practical Application: To increase fish consumption in a region, school meals emerges as an important strategy.

1 Introduction

Fish is a food of high nutritional value, characterized by
presenting components necessary for the human organism, such
as mineral salts, high biological value proteins and fatty acids,
principally the polyunsaturated ones of the omega 3 and omega
6 families (Bonacina & Queiroz, 2007; Pilon et al., 2011; Sampels,
2015). The ingestion of fish has been related to the prevention
of heart and brain problems (Nestel et al., 2015).

Fish consumption varies from one region in Brazil to
another, from the north where the consumption is three times
greater than the 12 kg/inhabitant/year suggested by FAO, to
the south, where consumption is three times less than in the
north (Sartori & Amancio, 2012). These numbers are far from
those indicated, suggesting the need to develop the habit of fish
consumption in the region.

It is known that preferences formed in childhood normally
continue into adulthood, and that children are more receptive
to changes in food habits than adults (Baxter et al., 2000).
Thus the Brazilian National School Meals program (PNAE),
whose objectives are to contribute to biopsychosocial growth and
development, learning, school performance and the formation of
healthy food habits by way of the offer of adequate school meals
(Brasil, 2015), appears as an important strategy for insertion of
the fish consumption habit in any region characterized by low
consumption of this food.

Processed fish transformed into a derived product figures
as a good strategy for the introduction of fish consumption
in school meals (Latorres et al., 2016; Mitterer-Daltoé et al.,
2013a). Earlier works revealed a positive relationship between
appearance and positive hedonic perception by children with
respect to fish derivatives (Donadini et al., 2013; Latorres et al.,
2016). These authors reported that appearance was the key
attribute in the acceptance of fish by children, and highlighted
the fact that the visual qualities of foods generate expectations
about the flavor. Other advantages can be pointed out, such as
the elimination of fish bones and a decrease in the characteristic
odor of fish, such attributes being characterized as barriers to
fish consumption (Belusso et al., 2016). In addition, another
benefit of fish products is the possibility of presenting high
nutritional value (Belusso et al., 2016; Corbo et al., 2008;
Mitterer-Daltoé et al., 2014).

Part of the process of inserting a food into school meals is the
evaluation of its acceptance by way of hedonic tests (Latorres et al.,
2016; Mitterer-Daltoé et al., 2013a). Hedonic scales are used
to quantify the affective dimension (Latorres et al., 2016; Lim,
2011; Peryam & Pilgrim, 1957; Tuorila et al., 2008) and in the
case of children facial scales are used (Latorres et al., 2016;
Mitterer-Daltoé et al., 2013a), since youngsters are incapable
of using verbal scales efficiently, and also the images employed
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are diverting and inspire more attention with respect to the test
(Popper & Kroll, 2005). Facial hedonic scales are scales with
illustrated categories, where each verbal category which makes
up the traditional scale proposed by Peryam & Pilgrim (1957), is
substituted by a child’s facial expression, demonstrating a certain
degree of satisfaction or dissatisfaction. The facial expressions
anchored in each category suggest a growing continuum of
satisfaction. On using this scale, the child should choose the
expression that corresponds to his/her own degree of satisfaction
or dissatisfaction with respect to the product evaluated.

Having verified the importance of fish for human health and
conscious of the importance of healthy eating habits in childhood,
the objective of the present work was to evaluate the acceptance
of fish in the form of hamburger in school meals for children
from 5 to 10 years of age.

2 Material and method
2.1 Raw material

The raw material, tilapia fillet (Oreochromis niloticus), was
acquired from rural producers in the city of Pato Branco, Brazil,
for use in the training course for school cooks to learn how to
elaborate the fish products, and also to prepare the fish products
themselves for the evaluation of their acceptance in the school
meals. The acquisition was made by the local council according
to Law 11.947/209 entitled the National School Meals Program
(PNAE) (Brasil, 2009), which states that a minimum of 30% of the
value transferred to the states and municipalities by the National
Education Development Fund (FNDE) via PNAE be used to
buy food produced by family agriculture. This partnership aims
to provide fresh, varied high quality food for the preparation of
school meals, and concomitantly foment national family agriculture
(Brasil, 2015, 2016).

2.2 Training of the school cooks to elaborate fish hamburgers

School cooks were trained to prepare fish hamburgers in three
municipal schools in the town of Pato Branco, such that these
trained cooks would be able to pass on their knowledge to other
school cooks in the town. The training consisted of a theoretical
part followed by the practical execution.

Theoretical capacitation

The theoretical capacitation considered the advantages of
transforming the fish fillet into fish hamburgers, such as the
increase in shelflife and the safety provided to the children by the
absence of fish bones. Themes such as: definition of a processed
product; legislation for processed fish products; formulation for
the elaboration of fish hamburgers; function of the ingredients in
the formulation of fish hamburger; and notions concerning good
handling practices were considered. Table 1 gives an example of a
formulation calculated to yield fifty 100 g hamburgers.

Practical capacitation and elaboration of the fish hamburgers

The practical capacitation for the elaboration of the hamburgers
included basic food handling, weighing (Metalirgica DAK,
DST15-DM) of the ingredients,homogenization in an industrial
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blender (METVISA- LAR .2, 3450RPM), molding in the hamburger
format in round aluminum molds (12.5 cm diameter, 1cm thickness),
weighing approximately 100 g each, and conservation for quick
consumption as shown in Figure 1.

The following day, the preparation of the hamburgers by the
cooks for consumption and the acceptance test by the children
was accompanied. The hamburgers were baked in an electric
oven (Progas, Inteligente Light) until reaching an internal
temperature of 72 °C (180 °C for 40 min) and served (100 g at
55 °C) sequentially, during school lunch at lunchtime together
with rice, beans and a green salad (lettuce or cabbage).

2.3 Proximate characterization of the fish hamburgers

The fish hamburgers were characterized with respect to the
proximate composition and caloric value. The proximate analysis
was based on the following parameters: moisture content, ash
content and proteins as from the determination of total nitrogen
(Association of Official Analytical Chemists, 1990). The lipids

Table 1. Formulation for the elaboration of fifty 100 g hamburgers.

Ingredients Quantity (g) Percentage (%)
Fish fillet 3962.50 79.25
Ice 500.00 10.00
Salt 50.00 1.00
Vegetable fat 250.00 5.00
Texturized protein 150.00 3.00
Dehydrated onion 37.50 0.75
Garlic powder 25.00 0.50
Dehydrated parsley 25.00 0.50
Total 5000.00 100.00

Tilapia (Oreochromis niloticus) fillets

¥

Homogenization in an industrial blender (2 min.)

¥

Addition of ice, vegetable fat, soy protein, salt and seasonings
(garlic powder, dehydrated onion and parsley)

L 2

Fractionation by weight (100g)

L 2

Manual molding

L 2

Refrigeration

Figure 1. Flow diagram for the elaboration of fish hamburger.
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were quantified using the Bligh & Dyer (1959) method and the
carbohydrate content obtained by difference. The caloric value
of each formulation was calculated as from the concentrations
of protein, lipids and carbohydrates, considering conversion
factors of 4 kcal.g! for protein and carbohydrate and 9 kcal.g!
for lipids (Merril & Watt, 1973).

2.4 Hedonic evaluation of the fish hamburgers

After the meal the hedonic test was carried out individually
with each child (n = 142) using the 5 point facial structured
hedonic scale to evaluate acceptance of the fish hamburgers
(Figure 2). These 142 students, aged between 5 and 10 years,
correspond to all the children who perform lunch at school.
The children were requested to choose the facial expression that
best symbolized their opinion with respect to the hamburger
they just ate. Data referring to age and gender were also filled
in on the scorecard.

The results of research involving humans were approved by
the Ethics Committee for Human Research at the Universidade
Tecnologica Federal do Parana (case number 084859/2014).

2.5 Statistical analyses

The acceptance index (AI) was calculated as from the
mean value obtained, where the maximum value on the scale
(5) became 100% (Mitterer-Daltoé et al., 2013a). Multinomial
logistic regression analysis was applied to evaluate the effect of
the variables of age and gender on the acceptance of the fish
derivative (Latorres et al., 2016), and a two-way joining cluster
analysis to evaluate the interaction between the two. The data
were analyzed using Statistica 12.7.

3 Results and discussion
3.1 Nutritional characterization of the fish hamburger

Table 2 shows the proximate composition of the tilapia
hamburgers elaborated by the school cooks, and also the caloric
value in kcal / 100 g, calculated using the Atwater factors

(4, 4 and 9) for proteins, carbohydrates and lipids, respectively
(Merril & Watt, 1973).

It is important to determine the composition of a food since
it has a direct influence on the evaluation of the food supply
and consumption of a country, this being the parameter used
for the dietetic adjustment of people and populations and their
nutritional status, verifying relationships between consumption
options and diseases as well as serving as a basis for the
technological planning of industries, farming and husbandry
(Torres et al., 2000).

Another important question to evaluate is conformity of the
product with the legislation, such that it reaches the minimum
quality characteristics that characterize it. The concentrations
found in the hamburgers in the present study conformed with
the identity and quality technical regulations for hamburgers
(Brasil, 2000). This document fixes a minimum value for protein
of 15% in hamburgers, and maximum values for carbohydrates,
lipids and ash of 3, 23 and 0.1%, respectively. With respect to
the lipid content, it should be noted that the tilapia hamburgers
showed values considerably lower than the maximum value
permitted by the technical regulation, a positive result from
the caloric point of view.

Although it is known that a large part of the fat quantified
did not come from the tilapia fish itself (see Table 1), the portion
originating from the tilapia was characterized by an elevated
nutritional value and by health benefits such as a reduction in

Table 2. Proximate composition and caloric value of the raw tilapia
hamburgers.

Caloric value

Nutrients % (keal/100g)
Moisture 74.60 -
Ash 00.98 -
Protein 15.52 62.08
Lipids 05.89 53.01
Carbohydrates 3.01 12.0
Total 127.09

ki

Name: Age:

Universidade Tecnologica Federal do Parana
Programa de P6s Graduagdo em Tecnologia de Processos Quimicos e
Bioquimicos - Campus Pato Branco

Date: Gender:

Place an X below the face that best describes your opinion about the fish hamburger.

] O O

] O

Figure 2. Structured 5 point facial hedonic scorecard used by the children to evaluate the fish hamburgers (Dutcosky, 2007).
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risk factors associated with cardiovascular diseases, thrombosis,
inflammations, depression and cancer (Andrade et al., 2009;
Fernandes et al., 2014; Memon et al., 2011), due to the presence
of high unsaturated and polyunsaturated fatty acid contents,
characteristic of fish lipids. Beside, it is noteworthy that this
is a characteristic of tilapia and fish hamburgers can be made
from other fish characterized by having higher lipid content.

As in the case of the lipids, fish proteins are of high
quality, rich in essential amino acids (Fernandes et al., 2014),
and characterized by an elevated biological value and high
digestibility (Food Ingredients Brasil, 2009; Halim et al., 2016;
Simées et al., 1998; Soares & Gongalves, 2012). Since the protein
portion was very similar to that of the fish fillet (15.52%) (Food
Ingredients Brasil, 2009), the tilapia hamburger presented itself
as an important protein source to be offered to the children.

However, it should be mentioned that in the same way as
fish proteins are evidently of high nutritional value, they are also
characterized by their ease in degradation, due to hydrolysis by
endogenous muscle enzymes and the action of microorganisms
that degrade nitrogenous compounds forming ammonia,
trimethylamine and other compounds (Cicero et al., 2014; Soares
& Gongalves, 2012). These characteristics together with the high
moisture content of the hamburgers (74.60%) demand attention,
such that they are produced rapidly and immediately stored
under refrigeration or frozen, to avoid microbial proliferation
and guarantee preservation of their freshness.

The caloric value found for the tilapia hamburgers
(127.09 calories) was below that found for mixed (beef/ pork)
and chicken hamburgers, which presented values of 229.9 and
162.25 calories, respectively (Torres et al., 1998), values close to
those reported by Borba et al. (2013) of 223.27 calories/ 100 g
for bovine hamburgers and 165.69 calories/ 100 g for chicken
hamburgers.

Hamburgers, currently widely used in feeding due to their
practicality Borba et al. (2013), carry with them a negative
health perception due to views against processed products
(Mitterer-Daltoé et al., 2014). This concern brings to the
surface one of the worries related to modern feeding, that of
the elevated weight gains by diverse populations (Chandon
& Wansink, 2007), a phenomenon frequently related to the
constantly increasing consumption of pre-prepared foods with
a composition unbeknown to the consumer.

The hamburger is a popular fast food and can present
significant variations in its caloric value according to its formulation
(Leonardi et al., 2009) and the type of raw meat material
employed, characterized by a variation in the lipid/ moisture
contents ratio (Bernardino et al., 2014). The offer of information
and the habit of analyzing the composition and caloric value
have therefore become important factors, and according to Wei
& Miao (2013), the consumer tends to make better choices of
his food when he/ she has access to information regarding the
calorie content of the food he/ she would like to eat. Thus a
fish hamburger, considered as processed food but with good
nutritional potential, could indeed be an appetizing, healthy
and fun-type food.
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3.2 Application of the facial hedonic test in children from the
local school network to evaluate fish hamburgers

Table 3 shows the characteristics of the children who took
part in the facial hedonic test to evaluate the acceptance of fish
hamburger. The tests were applied to a total of 142 children
aged between 5 and 10 years old, from three municipal schools
in the town of Pato Branco, of which 81 were girls and 61 boys.
The acceptance index registered of 87% verified the potentiality
of inserting the fish hamburger into the school meals, this
value being very close to the minimum of 90% demanded by
the Manual for the Application of Acceptability Tests of the
National School Meals Program — PNAE (Universidade Federal
de Sao Paulo, 2010).

Earlier studies already showed the potentiality of consuming
fish derivatives in Brazilian public schools (Latorres et al., 2016;
Mitterer-Daltoé et al., 2013a). Mitterer-Daltoé et al. (2013a)
evaluated the acceptance of fish nuggets by 5 to 18 year old
schoolchildren from two different towns in the State of Rio
Grande do Sul, Brazil, one on the coast with its economy
mainly based on port activities, and the other in the sierras in
the southeast of the state, where the economy is based mainly
on mining, agriculture and cattle raising activities. The authors
registered acceptance indexes of 84% for the coastal town and
80% for the other town, and highlighted the non-significant
difference between the results from the two towns. In another
trial, Latorres et al. (2016) found an acceptance index equal
to that found in the present study (87%) for fish balls served
to 6 to 14 year old schoolchildren in their school meals. Both
studies highlighted the potentiality of inserting fish derivatives
into the school meals.

It should be pointed out that, since fish is a food that
is not part of the eating habits in the region under study
(Mitterer-Daltoé et al., 2013b), acceptance indexes above 80%
can be considered promising both for insertion of this protein
source into school meals and to increase the consumption of
this food by the regional population, since school meals can
exert an important effect on transforming the eating habits of a
population (Benn & Carlsson, 2014; Bertin et al., 2010; Maietta
& Gorgitano, 2016; Medeiros et al., 2011).

Table 3. Hedonic evaluation of fish hamburgers by schoolchildren - N = 142.

Variables
Gender

Frequency

Female 81

Male 61
Age 5 18
19
27
31
28
19
10
04
09
23
96
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The multinomial logistic regression analysis was applied
to explore the effects of the variables of age and gender and
of the interaction between them on the acceptance of the fish
hamburgers by the children (Table 4). The logistic regression
analysis is considered to be a robust technique and can be
applied in different situations in which the dependent variable
is qualitative and the independent variables are continuous,
discrete, categorical, dichotomous or a mixture of all of these
(Gonzalez et al., 2011). The significance of each coeflicient is
given by the Wald test. If the logistic coefficient is statistically
significant, its interpretation is in terms of how it affects the
dependent variable (Hair et al., 2009).

According to the results shown in Table 4, the variables of age
and gender showed no significant effect (p = 0.05) on the variation
in acceptance of the fish hamburgers by the schoolchildren.
In the study presented by Mitterer-Daltoé et al. (2013a), where
the authors evaluated the acceptance of fish nuggets in school
meals, no significant effect of the variable of gender was found,
but the variable of age showed a highly significant effect on the
variation in acceptance. However, on exploring the behavior of
age on acceptance using a box plot, the authors found that up
to the age of 11 the mean acceptance index was maintained at
100%, and the behavior started to change as from 12 years of
age, an age considered critical by some authors, for representing
the start of the fish rejection process (Myrland et al., 2000) and
for presenting hedonic scores compatible with those of adults
(Peterson et al., 2006).

In the present study the age of the children varied from
5 to 10 years of age, an age range considered predisposed to receiving
new foods (Tuorila et al., 2015), especially fish (Latorres et al.,
2016; Mitterer-Daltoé et al., 2013a; Myrland et al., 2000), and
hence no significant relationship was found (negative or positive)
between an increase in acceptance of the fish hamburgers and
the age of the schoolchildren. According to Tuorila etal. (2015),
with the approach of adolescence (12 years of age), the students
become more critical in relation to the quality of their meals and
show negative attitudes with respect to school meals, presenting
a stereotyped perception that they are bad and of low quality
(Osowski et al., 2013).

Amongst the independent variables, the age*gender
interaction presented a significant effect on acceptance of the fish
hamburgers by the schoolchildren, and hence the multivariable
technique known as the two-way joining cluster analysis was
used to better explore this behavior (Figure 3).

Cluster or grouping analyses are procedures commonly used
to segment consumers. In the cluster analysis the consumers
are classified in relatively homogeneous groups such that the
individuals remaining together in the same cluster show similarities
one with the other (Muller & Hamm, 2014; Onwezen & van der
Weele, 2016). According to Naes et al. (2010) one important
aspect of the cluster analysis within the sensory analysis and
consumer science area is that can rarely expect clearly separated
agglomerates. Thus the main objective of applying the two-way
joining cluster analysis in the present study was to identify
individuals (gender + age) who were more similar one to the
other with respect to acceptance of the fish hamburgers, and
not necessarily find homogeneous groups.
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Figure 3. Result of the two-way joining cluster analysis — ages from
5 to 10 years old — genders: F (female) & M (male).

Table 4. Statistical significance of the variables of gender and age and
of gender*age in the acceptance of fish hamburgers.

Effect Wald P
Age 01.72933 0.785384
Gender 03.69291 0.449158
Age x Gender 14.36093 0.006228

p < 0.05 indicates a significant effect of the independent variables on acceptance.

The results revealed in Figure 3 express the clusters formed,
where the intensity of the color indicates in which hedonic score
the child (female or male) of a determined age was best related.
If one evaluates the maximum point on the hedonic scale (5)
one can see a greater intensity of marks for all the age*gender
interactions and a greater variation in the heat maps, a result
that was expected considering the acceptance index of 87%.

These results corroborate the gender*age interaction
previously determined by the logistic regression, and this
significant interaction becomes evident when the ages of 8 and
9 are analyzed. For point 5 on the scale and an age of 9, there
was a clear difference between the genders, boys showing a
frequency of marks of 3 and girls of 15. The inverse behavior,
but with less difference, was observed for the age of 8, boys
showing a frequency of marks equal to 11 and girls equal to 7.

The effect of the interaction between gender and age in sensory
perception was also verified in the work of James et al. (1997).
With the objective of comparing the abilities of 8 and 9 year old
children and of adults in the perception of different basic tastes,
the authors found no significant differences between adult men
and women or between girls and women. However, the boys
(8 and 9 year olds) showed a significantly higher threshold for
all the basic tastes than the women; for all the tastes with the
exception of bitter as compared to the men; and for the tastes
of salty and sweet in relation to the girls. According to the
researchers the boys were far below the girls of the same age
with respect to their abilities to recognize basic tastes.
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Smaller differences in the marks were found for the ages
of 5, 6, 7 and 10 between the genders for point 5 on the scale.
This result confirms even more the behavior found previously,
which did not establish an effect for the variation of age and
gender but did for the interaction between the two variables in
the acceptance of the fish hamburgers by the schoolchildren.

4 Conclusions

It was concluded that the tilapia hamburgers configured
as an important option for fish derivatives to be inserted into
school meals, since they presented a high nutritional value,
low caloric value and an acceptance index of 87% amongst the
schoolchildren of the municipal network in the city of Pato
Branco, Brazil.
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