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ABSTRACT

Visual tools in food safety assessment with nutrition labeling are a crucial
approach to facilitate consumers' understanding of nutrition information.
These tools include labeling systems such as the nutrition traffic light or
warning front labels, as well as mobile applications and interactive
websites. They aim to simplify the interpretation of nutrition information
and help consumers make healthier food choices. In various contexts, such
as Ecuador, these visual tools play a vital role in improving the
accessibility and usefulness of nutrition labeling, helping to promote
healthier eating and prevent diet-related diseases. Their effective
implementation and their impact on public health continue to be areas of
evolving research and development.
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1. Introduction

ctually in Ecuador the use of audiovisual tools is deployed in food safety is an important aspect

of people's daily lives, as it contributes to the dissemination of proper nutrition directly affects

health and general well-being. in this context, socialization through audiovisual products of

nutrition labels play a crucial role in providing detailed information on the composition and
quality of the food we consume" (Herndndez-Nava et al.,, 2020).

However, many consumers often find this information confusing or difficult to understand. To meet
this need, "visual tools were developed as an innovative and effective solution for assessing food safety
through nutrition labeling. These visual tools, ranging from simple graphics to interactive mobile
applications"(Santos-Antonio et al.,, 2019b)are designed to simplify the understanding of nutrition and
encourage consumers to make healthy choices.

With this in mind, the current work focuses on the study and analysis of the role of visual tools in
food safety assessment, with a particular focus on nutrition labeling. Several ways in which these tools
can improve the availability, understanding and usefulness of nutrition information for consumers will
be explored (Santos-Antonio et al., 2019a) as well as their impact on the promotion of healthier eating
habits and the prevention of diet-related diseases, the "importance and effectiveness of visual tools in
food safety, thus creating a solid foundation for further development and policies aimed at improving
the quality of nutrition information available to consumers."(Almeida, 2019).

Traffic lights or "semaphores” "are used in the countries of the European Union. In the United
Kingdom, in Latin America such as Ecuador. This consists of assigning colors to foods according to the
amount of energy, nutrients and nutrients they contain"(Figueroa, 2016). If the content is high, "red is
used and means 'stop’ or limit consumption, similar to a traffic light instruction"(Rodriguez et al., 2018).
Typical contents are shown in yellow, meaning "Caution!" A better example would be marked in green,
meaning it has little content and you can take a little more. These are excellent tools to capture the
customer's attention when choosing a product based on the color itself.

Audiovisual tools have become valuable allies in this process, allowing the identification and
evaluation of possible risks associated with the introduction of biotechnological products into the food
chain. This is a global trend that emerged from the process of emergence and integration of industrial
agri-food systems that began in the middle of the twentieth century (Freire-Pefia herrera & Cevallos-
Cevallos, 2019) and is now estimated to move billions of dollars annually. In the process of
consolidation, it was necessary to close off peasant production, by physically occupying territories.

In Ecuador, large food companies are well aware of this fact, which is why in recent years "marketing
campaigns have been directed at the general public. Audiovisual tools can be valuable allies in this
process, making it possible to identify and evaluate the potential risks associated with the introduction
of biotechnology products into the food chain." (Torres et al., 2023). They are reaching alarming levels,
as most of the "advertised products are beverages and foods with low nutritional value, rich in sugar,
saturated fat and salt, and therefore harmful to health. This is also reflected in a WHO systematic review,
which found that the sweets and sugars group was the most promoted, followed by the cocoa
derivatives, fast foods, breakfast cereals and products groups. It has become. cakes and cookies"
(Huallpa Galvez, 2015).

Given that a significant part of the "population suffers from chronic malnutrition, anemia,
micronutrient deficiencies, overweight and obesity due to food insecurity, food security in Ecuador is a
matter of concern”(Tituafa Puente, 2019).

In this research, we will analyze how these "audiovisual tools have become indispensable to ensure
food safety in the context of biotechnology, offering a broad and accurate perspective that contributes
to informed decision making and public health protection” (Tello et al., 2021).

Faced with this situation, the government of Ecuador has begun to implement measures to increase
food security. The Alimenta Ecuador (AE) Program, "However, effective understanding of nutrition
labeling can be a challenge for many consumers, especially those with low levels of nutritional education
or difficulties in interpreting complex textual information"(Ruiz De la Cruz, 2018). To address this issue
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and promote healthier eating, the "use of visual tools in food safety assessment has become an area of
growing interest in Ecuador.

It is estimated that front-of-pack nutrition labeling makes use of "graphic elements that seek to
influence the perception of users. Likewise, the communicative effectiveness is linked to the design of
the information. In addition, it should be noted that the application of the Front End Nutrition Labeling
System is a recent phenomenon in the country, which is why only two of the nine labels have been
studied, while the effectiveness of the rest of the labels has not been studied in detail, nor have the rest
of the tools been evaluated by users" (Melleu & Scoz, 2019). It is considered that this research can "cause
impact in the social sphere due to the fact that, by determining which front labeling is the most effective,
it can be used as a basis for the development and evolution of the front nutritional labeling
system"(Cantufia Tello et al., 2021). The excessive consumption of processed foods and superfoods,
which can lead to a lack of knowledge and understanding of nutrition claims, can also be a source of
concern (Trejo Osti et al., 2021).

Waterfield et al.(2020). Regarding the back nutritional labeling, it is established that it is a
mandatory tool that, as its name indicates, is applied on the back of the packaging (Royo Bordonada,
2022). In addition, this labeling consists of a panel denominated as nutritional composition or Nutrition
Facts Panel and the list of ingredients. The data presented are caloric energy, fiber, sugar, fats, among
others (Britos et al., 2018) relevant to mention that, in "regarding studies conducted on this labeling,
they point out that the information applied in this labeling turns out not to be fulfilling the objective of
guiding users. This statement is due to the fact that the tool turns out to be complex for the
interpretation of users" (Bravo, 2017). Therefore, there is much controversy in this area due to the
potential risk associated with these innovative biochemical technologies.

The evaluation of the food safety of biotech foods in Ecuador is an important issue at the visual level,
opting to make "use of graphic elements such as shapes, typography, color, icons and symbols that are
easy to interpret, therefore, the information provided should be brief and direct to avoid confusion in
consumers" (Triptolemos, 2022). Likewise, front nutrition labeling consists of two types: summary
labeling and specific nutrient labeling (Latin American Center for Rural Development, 2022).

To capture a message through a visual piece, the application of graphic elements is necessary to turn
an idea into something visually tangible (Collantes Santos, 2018). On the one hand, to learn more about
the elements of expression, Diaz-Diaz (2021), points out that point, line, lights, shadows and texture are
included in this definition. He also points out that the forms and consequently the visual messages are
created from the use and modification of the line.

For the definition of semiotics, Arribas Plaza (2022)points out that "it is the study of the world of
representations and language. Part of this study involves semiotic elements whose classification
includes icons, symbols and indexes". On the other hand, Ortega (2023)mentions that the "semiotic
approach in communication emphasizes the idea that images are a collection of signs that are linked in
some way by the viewer".

As well as "explains that semiotics offers a perspective focused on recognizing and interpreting signs.
To complement the previous definitions"(Monroy Gonzales, 2020). Consumer acceptance "will depend
on the associations evoked by the food technology, how natural it seems to consumers and how much
they trust the industry that uses it. Personality traits that are important in understanding individual
differences include food phobias, aversive susceptibilities, and cultural values"(Hakim et al., 2020).

We examine factors that may explain why "consumers do or do not accept a product, through
examples such as genetic engineering, nanotechnology, cultured meat, and food irradiation"(Ferreira et
al,, 2020). Potential threats to the "food system include food supply crises caused by population growth,
climate change, and emergencies such as pandemics. Building more resilient food systems requires
disruptive food technology"(Fai et al., 2008).

Greater consumer acceptance of these technologies is expected to be achieved through early
consideration of variables that influence consumer perceptions of new food technologies (Jorquera et
al, 2015).

The use of technology throughout "semiotic elements are made up of symbols, icons and indexes"
(Cepeda Bustos, 2023). However, it should be noted that only symbols and icons are used in front-end
labeling. Firstly, the symbol is a semiotic element that signals as a semiotic sign that is not necessarily
linked to an object, but is purely conventional"(Garro-Monge, 2017).
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The design of information, as defined by Huamanchumo and Medina (2019) is the "art and science of
preparing information so that it is understandable to an audience". On the one hand, Cuellar Sanchez et
al.(2021), points it out "as a discipline whose objective is to present information in a clear and organized
way so that it is easily understood by users". The author Remache Asqui (2024) adds that "information
design seeks to promote communicative effectiveness, indicating that the main focus of information
design is the user". Likewise, authors Ortiz Martinez (2019),they "agree that information design seeks
that the user has the possibility to find the information he/she needs, understand it and use it in an
appropriate way".

In the early stages of product development, it is important to take into account consumer feedback.
The program Alimenta Ecuador (AE), which is responsible for food safety in Ecuador, was developed by
the Ministry of Economic and Social Inclusion (MIES) to help build the socioeconomic and cultural
foundations necessary for the Ecuadorian people to exercise their right to food.(Latin American Center
for Rural Development, 2022).. The ECB, Ecuador's central bank, states that the economy contracted at
a rate as a result of COVID-19, Recession and 7.8 percent of GDP in 2020, generalized in most of its
industries, economic and hope for recovery (Freire-Pefiaherrera & Cevallos-Cevallos, 2019).

GDP growth of 31% is projected for 2021, but that recovering the is not enough. During the first year,
losses were incurred, the percentage of the pandemic in early August. In Ecuador, the population is fully
immunized reached 49.128 percent, 9 million of whom. The National Institute of Statistics estimates
that by 2020, 69.2 percent, according to the Census of Ecuador (INEC). Ecuadorian households could not
cover the expense, Basic Family Basket every month, which explains that only 3 out of 10 households
are able to remit this charge (Tituafa Puente, 2019). When examining the percentage (Huallpa Galvez,
2015).

Aesthetic principles are determined by the harmony of the elements. That means that care must be
taken to ensure that the features used are proportionate or appropriate. The work is visually balanced
and does not overwhelm or distract the viewer. Appropriate with reference to Miranda Llorente (2022)
it is suggested that this guideline may be a subjective concept to the opinion of each user. Therefore, it
is recommended to understand the cognitive knowledge. Enter the number of audience members.
Finally, the cognitive principles refer to the attention of the audience, ie.

Attention focuses on perception, memory, learning and understanding of information. These
principles speak of three basic principles: attention, perception and information processing (Sillero
Rejon, 2020). Processing ensures that users can understand the information provided. This is because
speech can be processed and interpreted in different cultural ways. How this works varies from one user
to another. It also seeks consistency in the use of color, form and text (Hidalgo Bermeo, 2019).

2. Methodology

Audiovisual tools play a crucial role in biosafety assessment by providing a graphical and
understandable representation of complex data and interrelated processes. These tools make it possible
to visualize patterns, identify correlations and effectively communicate results to diverse audiences.
Graphs, diagrams and visual maps can be used to illustrate the food chain, from genetic modification to
production and consumption, helping to identify potential hotspots and assess risks.
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Figure 1: Advertising warning.
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Source: Manual de advertencia publicitaria (Arribas Plaza, 2022)

The sizes that we observe in Figure 1, will be located on the front, in the upper right area, if the
product requires more than one warning will go in the following order; High in Sodium, High in Sugar,
High in Saturated Fat and finally Contains Trans Fat, the size is established in four sizes, in addition, the
visual representations facilitate the interpretation of epidemiological and toxicological data, which is
essential to assess the safety of biotechs in the food chain. Ultimately, the incorporation of visual tools
in the food safety assessment of biotechs not only improves scientific understanding, but also promotes
transparency and public confidence by providing accessible and clear information about these
technological advances in food production.

We used the database of the "Food Security and Food Security Survey (ESAA), part of the Siembra
Desarrollo Project. Smallholder Agriculture and Food Resilient to Covid-19, which is supported by the
International Development Research Centre (IDRC) of Canada."(Latin American Center for Rural
Development, 2022) and its purpose is to compile, "systematically and in accordance with a scientific
methodology, useful or necessary background and knowledge to influence different spheres of public
action, which will make it possible to promote development processes in Latin American countries. The
objective sample was considered 1312 households equally distributed among them, excluding the city,
the provinces of Los Rios (656 samples) and Guayas (656 samples), Guayaquil"(Rural, 2022). Table 1
below shows Cronbach's alpha for each dimension.

Table 1. Cronbach's alpha a by dimension

Dimensions Cronbach’s alpha

Food Safety. 0,8434

Consumption Patterns 0,8025
Nutritional Labeling 0,7243

As basic references we use the theory of the book "Analisis de datos multivariantes"” Pefia ( 2002). It
is desired to "find a subspace of dimension less than p that when the points are projected on it, they
keep their structure with the least possible distortion, the minimum loss of information, such that when
the original variables are replaced by a new variable p original variables by a new variable, Z; which
optimally summarizes the information. The first principal component will be the linear combination of
the original variables that has maximum variance". The values of this first component in the
n individuals will be represented by a vector Z;, given by

lexa1:a11x1+a12x2+ ..... +a1pxp

The original variables have zero mean will also have zero mean. Z; will have zero mean. Their
variance will be:
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1 . 1 . .
Var(Z,) = Hzlzl = ;alX Xa, = a;5a,

Where § is the "matrix of variances and covariances of the observations. What is desired is to
maximize the variance with the constraint that a;a; = 1. We will introduce this constraint by means of
the Lagrange multiplier and then derive with respect to the components of a; and equaling to zero, and
we obtain the solution":

Sa1 = Aal

Which implies that a, is an eigenvector of the matrix S, and 4 its corresponding eigenvalue. The value
of A is the variance of Z;and, since the aim is to maximize 4 will be the largest eigenvalue of the matrix
S. Its associated vector, aqdefines the coefficients of each variable in the first principal component.

In order to be able to represent the "X variables in a two-dimensional plane, the second component
must be calculated, having as objective function that the sum of the variances of z;=Xa4 y z,=Xa, is
maximum, where a; y a, are the vectors defining the plane". The objective function will be:

¢ = a;Sa; + a,Sa; — A(aa; — 1) — Ax(aza; — 1)

Incorporating the restriction that addresses must have a unit module. a;a,- =1,i=1,2. After
deriving and equaling to zero the solution is obtained:

Sa1 = /11(11
Saz = Azaz

The values "de 4; y 4, must be the two largest eigenvalues of the matrix S y a; y a, their
corresponding eigenvectors. The covariance between z, y z,given by a,Sa, is zero since a;a, = 0and
the variables z; y z; will be uncorrelated.

In general, the matrix X y § has rank pThere are then as many principal components as variables,
which will be obtained by calculating the eigenvalues or characteristic roots, 44, ..., /1pof the variance
and covariance matrix of the variables, by means of":

|s— Al =0
And its associated vectors are:
(S - lil)ai =0

The terms 4; are real, since the matrix is symmetric § symmetric, and positive, since § is positive
definite, the associated vectors are orthogonal.

Calling Z to the matrix whose columns are the values of the components in the p components in the
individuals n individuals, these new variables are related to the original ones by means of:

Z=XA

Where A'A = 1. Calculating the principal components is equivalent to "applying an orthogonal
transformation A to the variables X to obtain new variables Z variables that are not related to each
other. This operation can be interpreted as choosing new coordinate axes, which coincide with the
natural axes of the data, we consider as basic references the theory of the book New Methods of
Multivariate Analysis by Carles M. Cuadras" (2007). In the following we present some criteria to
determine the number of principal components that help to give a good summary of the data.
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A Biplot for "a data matrix X is a graphical representation using markers (vectors): al,a2,...an for the
rows of X and b1,b2,...,bp for the columns of X, such that the inner product approximates the element xij
of the starting matrix as well as possible".

Both the markers ai for the rows and the markers bj for the columns will be represented in a space
of dimension gsr, where q is the number of retained axes and r is the rank of X. If we consider the
markers al,a2,..,an as rows of a matrix A and the markers b1,b2,...bp as rows of a matrix B, then we can
write":

X = ABT

The structure of the matrix X can be visualized by representing the markers in a g-dimensional
Euclidean space. Generally, we try to take q as small as possible, depending on whether there are
significant covariation structures between the columns of X or not.

In this method we try to find a matrix X(q) of rank q, which best approximates X, in the least squares
sense. (X =X = A(q)B{q))more specifically, it is to find a matrix X(q) of rank q that minimizes the
expression:

2 Z(xij — xqy) = traza((X - X)(X - X))

i

for all matrices X(q) of rank q or less.

The best known method for approximating a low-rank matrix is the one proposed by Eckart & G
Young (1936, 1939) which can also be found in Young & AS Householder (1938), Gabriel (1971),
Greenacre (1984), among other authors. It is based on the decomposition into singular values and
vectors of the matrix that we wish to approximate (Calderén, 2021).

Decomposition into singular values and singular vectors of the matrix X:

X=UDV’

where U is the matrix whose columns contain the eigenvectors of XX' and V is the matrix whose
columns correspond to the eigenvectors of X'X, while D is a diagonal matrix containing the singular
values of X.

[t must be satisfied that U'U=V'V=], that is, the columns of U and V are orthonormal, this property
assures the uniqueness of the factorization".

The best approximation in rank g, X(q) of X is given by:

q

X(q)nxp = U(q)nqu(q)qqu,(Q)qxp = 2 Akukv,k
k=1

where, U(q) and V(q) are the matrices constructed with the q first columns of U and V respectively,
while D(q) is the diagonal matrix containing the q largest nonzero singular values of X(Ak).

An algorithm for "the calculation can be found in Golub & Reinsch(1971).

Therefore, we have:

X=AB'=UDV'

This implies that the choice of markers for rows and columns can be made in several ways: For
example, taking A=UD and B=V or A=U and B=VD' among other factorizations. For this reason, several
authors propose different choices and study their properties according to the chosen factorization.
However, the interpretation of the Biplot is always performed from the scalar products, regardless of
the chosen factorization"(Gamboa, Bermeo-Paucar, Arcos, & Cisneros, 2022).

The usual way to choose the markers is to perform the decomposition:
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A=UDy B=VD1-y

Gabriel (1971)proposes various choices of y to which he gives different names and for which he
demonstrates some of their properties.

With y=1 we obtain:
A=UD B=V

It is verified that B'B=I and we have the JK-Biplot which preserves the metric for the rows. With y=0
we obtain:

A=U B=VD

It is verified that A'A=I and we have in this case the GH-Biplot which preserves the metric for the
columns.

In general, we have called the marker matrices, A for the rows and B for the columns, hereafter we
will call them differently for each type of BIPLOT, for example: GH-Biplot (A=G B=H); JK-Biplot (A=]
B=K); HJ-Biplot (A=] B=H). This will allow us to identify the different Biplots".

The properties of the row and column markers in the representation depend on the chosen
factorization, which depends on the metric introduced in the row space or column space (Hidalgo et al.,
2022).

The sample was distributed among the provinces as follows: Los "Rios in the province there are
households equally divided with 50% in rural areas and 50% in urban areas, Guayas, with 60% living in
urban areas and the other 40% in rural areas. With a margin of error of 5% with 95% confidence. To
evaluate, it was suggested to survey the same households that were surveyed in round 1, similar target
group (panel sample) changes over time. However, it was supported by evidence"(Arellano & Figueroa,
2022). It was found that 49 percent "of the phone numbers were ineligible, representing a high
percentage of useless numbers. Forty-four percent of them answered the call and left a message or
simply hung up. While 2 percent of the respondents picked up the phone, but refused to take the survey
(Gamboa et al.,, 2022).

Figure 2: The nutritional traffic light of food
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Source: Manual de advertencia publicitaria (Arribas Plaza, 2022)

The red color is used when the amount of the food component is high and the recommendation is to
limit its consumption. Similarly, the yellow color is used when the nutrient is in the intermediate and
the food comprises a good purchase, but in minimal quantities. Finally, green is used when the food
ingredient content is low and is considered the best purchase option. The quantity range used to define
a color is considered low, medium or high.
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A survey of households was then used as the basis for a cellular telephony base. based on a stratified
sampling frame at the provincial level with representativeness at the urban and rural levels. With the
help of this new source, a total of 1001 households were surveyed, in addition to the city of Guayaquil,
in the two provinces"(Perez, 2019).

Bivariate and multivariate analysis was performed to determine the normality of the data
distribution and the Chi-square test for testing the hypotheses raised, the data were processed with the
statistical package SPSS 25(Trejo et al,, 2018).

3. Results

The results of the research are generally defined to determine the relationship between the responses
of the Food Security, Consumption Patterns and Nutrition Labeling dimensions, a principal component
analysis (PCA) was performed (Gutierrez Sanchez, 2008).(Gutiérrez Sanchez, 2008).. The correlation
matrix between all variables was also obtained from this analysis.

The significance of the factor model (or the extraction of the factors) was evaluated by means of the
KMO test (Kaiser, Meyer and Olkin) and Bartlett's test of sphericity with a significance level of 0.05.(De
la Fuente Fernandez, 2011)and Bartlett's test of sphericity therefore shows that the correlation matrix
is different from the identity matrix (Calderén et al.,, 2019). See Table 2.

Table 2 KMO and Bartletta Test

Kaiser-Meyer-0lkin measure of sampling adequacy 0,907
Bartlett's test for sphericity Approx. chi-square 2541,922
gl 300
Sig. 0

a. It is based on correlations

The factors were then extracted by means of principal component factor analysis and Varimax
rotation. The results of the Kaiser rule showed 2 principal components that explained 85.9% of the total
variance (Calderdn et al., 2022). (Table 3).

Table 3. Correlations with the original variables

Variables CP1 CP2
b1 0,36 0,54
b2 0,87 0,02
b3 0,84 0,03
b4 0,78 0,36
b5 0,93 0,06
b6 0,82 0,09
b7 0,85 0,03
b8 0,69 0,47
b9_1 -0,03 -0,43
b9_2 -0,39 0,22
b10_1 -0,17 0,57
b10_2 -0,26 1,50E-03
b10_3 -0,14 0,5
b10_4 -0,04 0,44
b10_5 -0,05 -0,01
b10_6 -0,79 0,29
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b10_7
b10_8
b10_9
b10_10

0,18
-0,32
-0,37
-0,3

-0,39
0,46
0,62
0,24

Cophenetic correlation= 0.859

With the principal component analysis, we can observe the variables with the highest contribution
for component 1, axis (PC 1) it is observed that the variables b2 with 0.87, b3 with 0.84, b4 with 0.78,
b5 with 0.93, b6 with 0.82, b7 with 0.85 are the best represented in this component, which are of the
Food Security dimension, presented a positive linear correlation with respect to the other component
(P<0.05) (Table 3). On the other hand, the variables with the lowest contribution for component 2 (CP
2) were b10_2 with 1.5E-03, b10_5 with -0.01, b10_6 with 0.29, b10_7 with -0.39.

Figure 3. Functional relationship between variables

The PCA shows that the percentage of variance explained by the first two axes, CP1 with 51% loading
and CP2 with 22.7% loading. The results of the study show that, in general, food safety; are rated as good
with 51.89 %, biotech foods with 37.49 %,(Calderon et al., 2022)..

Figure 4. Functional relationship between variables
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According to the previous figure, it is generally observed that the lowest scores in the Home
Resources dimension are also associated with low scores in the Consumption Patterns dimension, while
the scores in both aspects also show the same relationship (Mier Pérez, 2022).(Mier Pérez, 2022). This
behavior makes it clear that in general, as Consumption Patterns improve, Nutrition Labeling improves.

Table 4. Correlation analysis between variables

Food Safety
Spearma Nutritional Correlation ,811%*
n's Rho Labeling Coefficient
Sig. 0
(bilateral)
N 1001

** Correlation is significant at the 0.01 level (bilateral).

Upon finding non-parametric data, Spearman's Rho correlation was applied, finding a high
relationship (RS: 0.811) between food safety and Nutrition Labeling which are also highly significant at
(P<0.05).

Figure 5. Biplot

Cluster 1
+  Cluster 2
*  Cluster 3

Axis 2 - (8.0902% )

Axis 1 - (20.5669% )

In the absence of technical knowledge, consumers often rely on direct or heuristic cues, such as their
perception of the naturalness of food technology, their aversion to the unknown and their trust in the
food industry.
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Table 5. Principal Normalization (Baricentric Scaling)

Inertia
Axis Eigenvalue Expl. Var. Cummulative
Axis 1 4319.047 20.567 20.567
Axis 2 1698.944 8.09 28.657
Axis 3 1363.65 6.494 35.151
Axis 4 1351.807 6.437 41.588
Axis 5 1186.871 5.652 47.24
Axis © 1113.095 5.3 52.54
BAxis 7 989.707 4.713 57.253
BAxis 8 907.61 4.322 61.575
Axis 9 894.585 4.26 65.835
Axis 10 833.233 3.968 69.803
Axis 11 790.266 3.763 73.566
Axis 12 764.018 3.638 77.204
Axis 13 729.594 3.474 80.678
Axis 14 704.984 3.357 84.035
Axis 15 664.668 3.165 87.2
Axis 16 613.55 2.922 90.122
Axis 17 597.93¢6 2.847 92.969
Axis 18 560.183 2.668 95.637
Axis 19 481.335 2.292 97.929
Axis 20 434.917 2.071 100

The positive and significant correlations confirm the fact that as Food Safety improves, Nutrition
Labeling improves.

4. Conclusions

The use of audiovisual tools in biotechnology food safety assessment emerges as an essential component
in the understanding and effective communication of the complex processes associated with genetic
modification and food production. These tools not only facilitate the identification of potential hazards
and critical points in the food chain, but also improve the interpretation of epidemiological and
toxicological data.

Difficulty in distinguishing between nutrients and their concentrations, sensory functions of foods,
so it is necessary, food industry claims about the nutritional properties of food labels so that customers
can choose to make an informed purchase where appropriate.

Most people expect the use of labels to have a positive effect on their health, in addition to education
and proper nutrition. Using labels as a food information tool, after industrialization, you can estimate
calories and nutrients consumed according to daily needs and maintain the right balance, thus
promoting. Health promotion from food. People with obesity problems, have any significant
comorbidity such as diabetes, hypertension, people with elevated blood lipids or who need to follow a
special diet plan hopefully, will be able to use labels to choose which foods to include?

By providing clear and accessible graphical representations, transparency is promoted and public
confidence is strengthened by providing understandable information on biotechnological advances in
food production. The role of visual tools is not only limited to the scientific sphere, but also plays a
crucial role in promoting effective communication between scientists, regulators and the general public,
thus contributing to a more informed and balanced approach to biosafety-related decision-making.

The literature on consumer perceptions of new food technologies (especially genetic engineering
(GT), nanotechnology, cultured meat and food irradiation) related to food production, preparation and
preservation.

The term "novelty" refers to the introduction of a technology into the market, not necessarily to its
invention. Although food irradiation was developed in the last century, it has only recently been
introduced in some countries, and because irradiated foods are accepted in some countries but not in
others, we still consider it to be a new technology. We do not examine how experts rate agrifood
technologies, but only focus on the factors that influence consumer attitudes and acceptance of such
technologies.
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According to the correlation analysis, Food Safety shows a relatively high correlation with
Biotechnology Foods and with its dimensions respectively. The correlations found evidenced a
significance, Sig.=0.000, lower than 0.05, which leads to reject the null hypothesis and accept the
alternative research hypothesis, which indicates that Food Safety significantly influences Biotech
Foods.(Shahjahan et al,, 2022).. The positive sign of the correlations confirms the positive relationship
that exists between the variables investigated, which allows inferring that as Food Safety improves,
Biotech Foods improves. As for the effectiveness of the front-end nutrition labeling system in the
purchase decision, it indicates that it can significantly improve it, promoting users to opt for healthier
products. This is evidenced by the fact that the majority of users participating in this research indicate
that the labeling invites them to reflect on the purchase of certain products.

Individual differences in people's attitudes toward food technology can be explained by many
personality traits, such as food phobias and food aversions. Discuss the key factors that influence
consumer acceptance of a particular food technology.
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