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Abstract. The text addresses the importance of food safety worldwide,
highlighting the crucial role of organizations such as the UN, WHO and
FAO in promoting safe practices in the food chain. It focuses on the public
markets of Guayaquil, where an alarming increase in Foodborne Diseases
has been observed and various irregularities that affect food security and
public health have been identified. The study uses a mixed methodological
approach that combines literature review and the application of question-
naires to comprehensively address the issue of food safety in these markets.
The literature review provides a broad and contextual theoretical framework,
while the questionnaires collect specific data that complement the qualita-
tive findings, thus ensuring a balanced and detailed exploration of the phe-
nomenon. The general objective is to develop a comprehensive approach to
improve food safety protocols in public markets, identifying fundamental
dimensions, objectives of information gathering tools and design limitations.
The need to improve infrastructure, train staff, control pests, manage waste
and apply hygiene and safety measures in markets is highlighted, along with
compliance with regulations and collaboration between entities. Challenges
and measures are raised to improve food safety in the municipal markets of
Guayaquil, highlighting the importance of comprehensive actions that ad-
dress multiple aspects to protect public health and guarantee food security.

1. Introduction

The United Nations (UN) was founded in 1945 with the main objective of maintaining world
peace and promoting cooperation between nations. In the area of food safety, the UN, through
Food and Agriculture Organization (FAO) and World Health Organization (WHO), works to
ensure access to safe and nutritious food, improving agricultural practices and promoting
sustainable food systems. WHO plays a crucial role in setting standards and monitoring food-
related health risks, working closely with other organizations to ensure global food security
[1].

The WHO works closely with FAO and other international organizations to ensure the
safety of the food we consume and avoid risks to our health. The UN has noted that contam-
inated foods are responsible for a large number of foodborne illnesses annually, causing not
only impacts on human health but also considerable economic losses. At a food safety con-
ference in Ethiopia in 2019, the importance of food safety at all stages of the food chain was
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highlighted, underscoring the need for investments in stricter regulations to ensure food
safety for all consumers [2].

Food security is essential for sustainable development and the well-being of populations,
requiring global measures to address challenges related to food contamination and ensure
safe nutrition for all. The International Food Code (IFC), established by the Codex Alimen-
tarius Commission (CAC) in collaboration with FAO and WHO, is a set of standards and
guidelines intended to ensure food safety and quality worldwide. These regulations, which
cover aspects such as hygiene, additives, pesticide residues and veterinary medicines, estab-
lish international standards to ensure the safety of food produced, imported or exported, as
well as promote fair commercial activities internationally [3].

The Andean Community (CAN), made up of Bolivia, Colombia, Ecuador and Peru, seeks
balanced and cohesive development among its members, focusing on food safety through the
harmonization of regulations, the improvement of supervision and regulation systems, the
training, research and access to international markets. This translates into the implementation
of Andean Technical Standards that establish standardized criteria for various food products,
thus guaranteeing the quality and safety of food in the region [4].

In 2017, the member countries of the Andean Parliament ratified a regulatory framework
focused on food security, nutrition and food sovereignty to guarantee safe and nutritious food
in the Andean region and reduce malnutrition. Decision 515 established the Andean Agricul-
tural Health System, highlighting the importance of food safety and the Codex Alimentarius
to address challenges in the region. The Phyto and Zoosanitary Regulation and Control
Agency [1] in Ecuador plays a crucial role in ensuring the quality and safety of food products
through regulations and supervision in collaboration with different actors in the sector [5].

The Health Regulation and Control Agency (ARCSA), attached to the Ministry of Public
Health (MSP) in Ecuador, plays a fundamental role in the protection of public health by es-
tablishing and supervising regulations related to the safety, quality and effectiveness of prod-
ucts. For human consumption. Its work focuses on minimizing the risks associated with the
consumption of foods and products that may affect the health of the Ecuadorian population.
The National Codex Alimentarius Committee in Ecuador acts as an advisor to the National
Government on issues related to the Codex Alimentarius, contributing to the development of
standards and codes of practice to guarantee the safety and quality of food. In addition, the
Ecuadorian legal framework has prioritized food safety through regulations such as the Reg-
ulation of Good Practices for Food, which establishes clear guidelines for the production and
processing of safe and quality foods [6].

The commitment to food health in Ecuador is reinforced through the Organic Law of the
Food Sovereignty Regime, which promotes access to healthy and culturally appropriate foods
for all communities. This law establishes food sovereignty as a strategic objective and an
obligation of the State. In addition, Decree No. 919 regulates the health of agricultural prod-
ucts to guarantee high standards of quality and safety. The Technical Health Regulations for
Processed Foods, published in 2023, add specific guidelines to certify the quality of foods
consumed in Ecuador. At a global level, since 1995 there has been a consolidation in the
global food and agricultural trade network, with a significant increase in exchange between
nations, including low- and middle-income countries, demonstrating greater collaboration
and interconnection in trade international [7].

Food safety in public markets has gained importance globally, especially due to the inter-
connectedness and globalization of food markets. The COVID-19 pandemic highlighted the
need for a strong and unified agri-food system globally. Trade, once seen primarily as an
economic mechanism, is now recognized as an essential tool for achieving economic, social
and environmental goals. At a global level, territorial food markets, especially wholesalers,
are fundamental nodes in the food supply chain, connecting producers, intermediaries and
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consumers. These markets are especially relevant in regions such as Central and South Amer-
ica, being crucial platforms for the transaction of perishable products [8].

In Latin America and the Caribbean, traditional markets continue to play a significant
role despite the growth of supermarkets in urban areas. These street and wholesale markets
are not only vital for the distribution of fresh food, but also represent cultural diversity and
local culinary traditions. In Ecuador, the COVID-19 pandemic has raised the importance of
food safety in public markets to unprecedented levels. A joint report highlights the need to
keep food structures operational to prevent a food crisis during the health emergency, focus-
ing on guaranteeing the availability and accessibility of food in the country. The collaboration
between various organizations and financial support demonstrates the urgency of addressing
these challenges in the Ecuadorian context [9].

Municipal public markets are fundamental pillars in the daily life of communities as they
are points of sale for fresh products and cultural centers that promote local traditions. Its close
relationship with clients and services such as access to credit and personalized advice
strengthen social cohesion and community economic support. Although they are key to food
and nutritional security by improving producers' incomes and offering affordable prices, they
face challenges due to policies that favor supermarkets, limiting their contribution to food
sovereignty. It is vital to develop policies that support traditional markets and address unfair
competition to ensure access to fresh food and strengthen the cultural identity of communities
[10].

It is clear that municipal public markets play a fundamental role in food security, social
cohesion, and the cultural identity of communities. However, the need to establish solid the-
oretical dimensions that allow evaluating and improving food safety practices in these mar-
kets is evident. This involves developing conceptual frameworks that comprehensively ad-
dress aspects such as product quality, supervision and regulation systems, training of the ac-
tors involved, infrastructure and risk management. These theoretical dimensions are not only
crucial to ensure safe and nutritious food, but also to strengthen the resilience of public mar-
kets in the face of challenges such as unfair competition and the impacts of crises such as the
COVID-19 pandemic. Therefore, it is imperative to move towards a solid theoretical ap-
proach that supports the continuous improvement of food safety in public markets, thus en-
suring the health and well-being of communities [11].

2. Background

Food safety in the public markets of Guayaquil has acquired primary importance, given its
direct influence on the health well-being of the community. The current figures are alarming.
As of March 2023, 3,725 cases of individuals affected by Foodborne Diseases (FBD) have
been documented, see table 1. For comparison, in the same period in 2022, 2,637 people
affected by these diseases were reported, significant data for public health management [12].

Table 1. Number of Infected by Diseases Food in Ecuador, 2023

Guy of Disease Guayas Ecuador
Fever typhoid and paratyphoid 79 312
Infections due to salmonella 204 469
Hepatitis A 6 102
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Shigellosis 17 69
Others poisonings food bacterial 467 2773
Total 773 3725

Investigations have revealed concerns about the suitability of food products offered in mar-
kets in the Guayaquil area. Pathogens have been discovered in several products frequently
consumed by the local community. The table 2 illustrates some of these discoveries. [13].

Table 2. Study about Pathogens in Food Common of Guayaquil

% Samples that

Food exceeded the limit Pathogens detected

Bolones 70% Klebsiella pneumoniae, E. coli, Vibrio sp.
Encebollados 80% E. coli, Klebsiella pneumoniae, Vibrio sp.
_ 60% Klebsiella pneumoniae, Pseudomonas aeruginosa,
Ceviches E. coli, Vibrio sp.
Chopped fruits 60% Staphylococcus aureus, Listeria monocytogenes
pp pny ylog
it salad 100% Listeria monocytogenes, Klebsiella pneumoniae, E.
Fruit sala coli
Juices 100% E.coli
fresh cheeses 100% E.coli
Sauces 60% E. coli, Shigella flexneri, Klebsiella pneumoniae
Raw ground 80% E. coli
beef
Raw chicken 40% Salmonella sp.

The mayor of Guayaquil carried out an exhaustive evaluation of the 51 municipal markets,
identifying numerous significant irregularities. There are 2,470 positions not yet assigned,
the deficiency in fire protection systems in most markets, and a high percentage of sanitary
facilities in poor condition. The pollution in the Caraguay market, which dumps waste into
the Guayas River, and the presence of mosquitoes in the markets is worrying. These problems
reflect the lack of safety protocols, poor maintenance, inadequate infrastructure, and the need
for awareness and training among traders and other market actors. [14]

If effective action is not taken to address the situation in public markets in Guayaquil,
foodborne illnesses are likely to increase, especially in the face of climate events such as El
Nifio. This could trigger public health crises and undermine confidence in these markets. The
need to adopt measures such as cleaning, fumigation and renovation of wastewater systems,
as well as improving the structure of markets, is evident. However, it is crucial to adopt a
broader vision that includes training, awareness of traders and the application of protocols
supported by scientific research to ensure food safety and protect the health of the population
in a comprehensive manner. [15]
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An effective approach to food safety practices in public markets must address various
aspects to improve existing protocols. It is crucial to consider dimensions such as the hygiene
and cleanliness of the facilities, the proper management of waste and waste, the training and
awareness of merchants, as well as the implementation of continuous monitoring and evalu-
ation systems. Additionally, to establish sound food safety practices, clear objectives must
be defined related to the prevention of foodborne illnesses, the assurance of product quality
and safety, and the promotion of healthy eating habits. The tools used to validate these prac-
tices should cover dimensions such as physical infrastructure, food handling processes, doc-
umentation and recording of practices, and assessment of potential risks. However, it is im-
portant to recognize the design limitations that may arise when developing tools to collect
information on food safety protocols in public markets in Guayaquil, such as the availability
of technical resources, the capacity for implementation at the local level, and the need to
ensure the active and collaborative participation of all the actors involved in the process. [16]

Food safety in Guayaquil's public markets is an issue of increasing relevance that requires
a thorough evaluation and a comprehensive approach to improve existing protocols. This
study proposes using a methodology that includes the application of a questionnaire, detailed
analysis of current regulations and a thorough review of the relevant scientific literature. The
main objective will be to identify deficiencies and areas for improvement in food safety prac-
tices in these markets. The importance of this approach is based on evidence provided by re-
cent research, such as the analysis by Gizaw [17] that highlights risks such as microbial and
chemical contamination, food adulteration and the misuse of addi-tives, underlining the need
for control. Likewise, stud-ies such as that of Iwu & Okoh [18] highlight the dangers associ-
ated with foodborne pathogens from the pre-harvest stages, which emphasizes the im-
portance of integrated and preventive strategies to guarantee food safety in Guayaquil from
production to consumer.

Research in the field of food safety reveals critical aspects that must be addressed com-
prehensively to ensure the safety and quality of food in the food chain. A study focused on
the relationship between economic investments in infrastructure and the execution of Good
Manufacturing Practices (GMP) highlights that, although improvements in hygienic-sanitary
conditions are evident, deficiencies in training and procedures persist, highlighting the im-
portance of a comprehensive that includes training and commitment of workers to effectively
implement GMP [19].

On the other hand, the analysis of food fraud in the context of globalization and the com-
plexity of food systems highlights the incidence of adulteration in the food chain and its
possible adverse repercussions on public health. This analysis emphasizes the need for a ro-
bust and cohesive regulatory framework, as well as the implementation of advanced analyti-
cal tools to detect adulterations. It is highlighted that the violation of food integrity through
fraud compromises human health and erodes consumer trust [20].

Furthermore, the systematic review on food safety in the Cuenca canton, Ecuador, over a
significant period, highlights the urgency of adopting rigorous hygiene and control measures
in all phases of food handling, transportation and storage. It also points out the importance
of training and training of those responsible for the handling and sale of food, especially for
those not regulated by national regulations. These findings provide a solid foundation for
strategy design and establish essential criteria for future research in this critical area [21].

The comprehensive approach implemented by the Decentralized Autonomous Govern-
ment (GAD) of Ambato, as described in the "Contemporary Dilemas Magazine: Political
Education and Values" article, provides an effective model to improve food safety protocols
in public markets, such as those in Guayaquil. This project achieved 100% participation of
merchants, with high enrollment and an extensive training program, both virtual and in-
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person, greatly exceeding the established goals. The results of the Good Manufacturing Prac-
tices exams demonstrated notable success, with a significant percentage of participants im-
proving their knowledge and application of hygiene practices. These numerical data support
the effectiveness of an educational and comprehensive approach, providing a solid basis for
the implementation of similar strategies in the markets of Guayaquil in order to guarantee
food safety [22].

On the other hand, in the United States, a recent study by researchers focused on farmers
markets in Texas and Arkansas, revealing important challenges related to food security. This
study identified significant barriers to implementing effective food safety practices, such as
the lack of adequate facilities, equipment, and resources containing specific food safety
guidelines for these markets. Additionally, the need for formal food safety training was high-
lighted, as a low percentage of participants had received this training. These findings high-
light the importance of continuous learning, along with Good Manufacturing Practices and
proper handling, to reduce the risk of foodborne illness in these types of markets [23].

In anotable study in Nigeria, the crucial need to comprehensively intervene in food safety
protocols in the marketing of fresh products is highlighted. This approach emphasizes the
importance of preventing food contamination, especially in foods grown outdoors, and rec-
ognizes the critical relevance of identifying sources of pathogenic bacteria and their re-
sistance to antibiotics, underscoring the nutritional importance of fresh produce despite the
challenges of contamination [24].

Accurately identifying existing food safety practices in public markets not only seeks to
recognize areas with good practices, but also highlights aspects that need improvement. The
use of tools is essential to obtain a clear and objective understanding of the current situation
and propose effective and adapted solutions. By addressing weaknesses in food safety sys-
tems, we seek to not only minimize the risks of foodborne illness, but also increase consumer
confidence in the products sold in these markets. These actions are essential to create a safer
and healthier market environment, with both local and global impact, contributing signifi-
cantly to public health and the economy [25].

The overall objective of this study is to develop a comprehensive approach that addresses
at least two key aspects related to food safety practices in public markets, with the purpose
of improving existing protocols. To achieve this objective, several specific objectives are
proposed: identify the fundamental dimensions that must be considered when establishing
food safety practices in these markets; determine the objectives used in the information gath-
ering tools to validate said practices in public markets specifically in Guayaquil; and finally,
identify and establish design limitations that may arise in the application of tools to collect
information on food safety protocols in the public markets of Guayaquil. These specific ob-
jectives will guide the development of effective strategies to improve food security in these
important marketing spaces [26].

Food safety in Guayaquil's public markets is a complex challenge that requires a compre-
hensive approach. In addition to considering the microbiological and chemical aspects of
food, it is crucial to address the social and cultural practices that influence food handling and
consumption. Protocols must be designed to address various contaminating agents, such as
pesticide residues, food additives, foreign objects and pathogenic microorganisms. Strategies
such as rigorous monitoring, proper storage and handling practices, along with control and
detection measures, are essential to ensure food safety in these commercial environments
[28].

A comprehensive approach to improving food safety in Guayaquil's public markets com-
bines industrial and social elements. On the one hand, it focuses on establishing standards
and processes to guarantee the quality and durability of food, through technologies and
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practices that reduce contamination and improve conservation. On the other hand, the im-
portance of addressing the awareness and practices of sellers and consumers through food
hygiene education and awareness campaigns is highlighted. This approach also considers
sustainability, promoting environmentally friendly agricultural practices and efficient waste
management, which contributes to maintaining a healthy food system and protecting natural
resources for future generations. [29]

The recognition of food safety as a human right is essential to ensure that all people,
especially those in vulnerable conditions, have access to safe and nutritious food. This ethical
and equitable approach guides policies and protocols toward the dignity and well-being of
each individual in society. In addition, the Delphi methodology stands out as an advanced
tool to consult experts in food safety and prevention of foodborne illnesses, improving effi-
ciency and expanding its reach for the development of key tools such as Hazard Analysis and
Critical Control Points (HACCP), fundamental to guarantee food safety and consumer pro-
tection. [30]

The Delphi methodology is highly applicable in the context of FBD, and its relevance is
expected to increase in the future. This methodology stands out for its ability to gather and
synthesize the knowledge of diverse participants, thus enriching the development of topics
related to food safety. Studying this data makes it possible to evaluate acceptance and under-
stand differences in expert opinions. Anonymity ensures greater objectivity and avoids pres-
sure towards conformity. This methodology is applied both in the design of systems and tools
to guarantee good hygienic practices and food safety, and in the description of variables and
processes for effective decision making [31].

This study uses a mixed methodological approach that combines literature review and the
application of questionnaires to comprehensively address the issue of food safety in public
markets. The literature review provides a rich theoretical framework and a contextual per-
spective of the topic, while the questionnaires allow the collection of numerical and specific
data that complement the qualitative findings. This combination of methods ensures a bal-
anced and detailed exploration of the phenomenon, thus facilitating a more complete under-
standing of food safety practices in public markets and allowing its complexities and nuances
to be effectively addressed [32].

In our study on food safety in public markets in Guayaquil, we followed a research-based
methodological process, which included a prior literature review and collaborative discussion
to develop a central consensus research question. We applied Preferred Reporting Items for
Systematic Reviews and Meta-Analyses (PRISMA) guidelines to ensure a rigorous process
in systematically reviewing relevant literature. The selection of studies was made with clear
inclusion/exclusion criteria, prioritizing documents up to 5 years old, except for exceptional
topics such as laws or academically relevant concepts. We also incorporated news reports
and newspaper articles as additional evidence to support our conclusions. [32].

We used a variety of sources, such as Google Scholar, Dialnet, Redalyc, Scielo and Sco-
pus , to obtain scientific articles that enriched our literature review on food safety in public
markets in Guayaquil. Next, we adopted a methodological approach that involved the partic-
ipation of experts to select specific dimensions to evaluate in municipally administered mar-
kets. Our primary objective was to understand food safety in these settings, using synthesis
matrices to present the findings in a clear and structured way [33].

Subsequently, we designed and administered a structured questionnaire to collect detailed
information on food safety practices in public markets. This stage included data collection
from at least one public market as a primary source, which provided us with first-hand infor-
mation on the observed practices. Additionally, we complement this approach with a legal
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analysis of the laws and regulations related to food safety in these markets, identifying areas
for improvement and proposing recommendations to strengthen protocols [34].

Finally, we synthesize the results using synthesis matrices for an effective and structured
presentation of our findings, thus providing a solid foundation for future actions aimed at
improving food safety protocols in public markets. [35]

3. Results

Food safety in Guayaquil's public markets is an urgent concern due to the alarming increase
in documented FBD. Recent research has found pathogens in commonly consumed foods,
revealing a worrying situation in the quality and safety of the products offered in these mar-
kets. The evaluation carried out by the Guayaquil mayor's office has identified multiple ir-
regularities in the markets, from the lack of allocation of positions to deficiencies in infra-
structure and maintenance. These problems are the result of the absence of safety protocols,
inadequate handling, and lack of training among merchants. [36]

In this context, the Municipality of Guayaquil is governed by a regulatory framework that
seeks to ensure an efficient administration aligned with the needs of citizens. The Functional
Organic Regulation establishes the administrative structure of the municipality, including the
Directorate of Administration of Markets and Special Services (DACMSE), in charge of the
operational management of municipal markets. This direction has the responsibility of plan-
ning, managing and maintaining the markets, also supervising cleaning and waste manage-
ment to guarantee the quality of life in the canton [37]. Figure 1 shows the hierarchical level
of the administrative structure mentioned.

The Department of Markets, Bays and Free Fairs, which is mentioned in Article 91, con-
stitutes a fundamental part within the DACMSE. This department is dedicated to the daily
activities of the markets, ranging from the maintenance of facilities to supporting traders and
users, including the regulation of informal trade. Likewise, it coordinates social programs
and services both in the markets and in other areas managed by the municipal administration
[38].

Municipality of Guayaquil

¥

Operative Level

h
DACMSE

¥

Department of Markets, Bays and Free Fairs

Figure 1 Level hierarchical of the city of Guayaquil in relation to the markets municipal. Infor-
mation taken of the Regulation Organic M. |. Municipality of Guayaquil.

The administration system of the Municipal Markets in Guayaquil is established through
regulations and regulations that define the rules to ensure their organized and efficient oper-
ation. These provisions cover aspects such as the delimitation of service areas, hours of op-
eration, responsibilities of merchants and users, as well as rates and classification of whole-
sale and retail markets. In addition, specific guidelines are incorporated for the operation of
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the Guayaquil Food Transfer Terminal, ensuring a comprehensive legal framework that pro-
motes fair and safe commercial practices. In response to current challenges, it is recom-
mended to implement immediate actions such as cleaning, fumigation and structural im-
provements, but the importance of a comprehensive vision that includes training, awareness
and the adoption of protocols based on scientific evidence to guarantee food safety and pro-
tect the health of the population in the public markets of Guayaquil [39].

In relation to the concepts of food safety and security, the importance of understanding
the differences between these concepts has been revealed. While food safety focuses on en-
suring access to safe food, food safety refers specifically to the safety of food for human
consumption. This understanding is deepened within the framework of the Codex Alimen-
tarius, where elements such as Risk Assessment, GAP and HACCP are highlighted, funda-
mental to protecting the health of consumers and the integrity of food products worldwide
[40].

The pillars of HACCP, which include risk identification and management, along with
labeling, hygiene and sanitization practices, represent an essential approach to food safety.
Likewise, The FOOD TECH highlights the importance of personal and food hygiene, and
safe food storage, underscoring the need for safety regulations and compliance at all stages
of the process. Together, these components illustrate the complexity of the topic and how the
research contributes to a deeper and more nuanced understanding, with an emphasis on sys-
tematic literature review using the PRISMA method to evaluate food safety practices in pub-
lic markets [41].

An exhaustive identification of studies published from 2018 was carried out, using vari-
ous scientific databases such as Google Scholar, Dialnet, Redalyc, Scielo and Scopus . To
refine the selection of studies, a detailed Boolean methodology was applied, using operators
such as "AND", " OR " and " NOT ". These operators allowed essential terms such as
"safety", "quality" and "markets" to be interconnected, guaranteeing the inclusion of sources
with comprehensive discussions on these topics and excluding materials not relevant to the
objective of the study, such as those focused on the mass food industry or on processes prior
to the sale of products in the markets. This methodology, evidenced in Figure 2 presented,
provided a specific and rigorous search approach, essential for exhaustive analysis in the field
of food safety [42].

And And And And And
Safety Food Markets Municipal g;olgalﬁiactices Policy
Hygiene Alimentary || pogiions Public Protocols Legislation
Quality Food Trade Handling Rules
Safety Expenditure Codes
Sale Health
Storage Regulation

Figure 2: Methodology Boolean for security food in markets municipal.

A thorough selection process was carried out to determine the direct relevance of food
safety in public markets. During this phase, those studies that, although related to food secu-
rity, did not focus on markets or the specific urban environment of Guayaquil, were excluded.
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Likewise, the suitability of the title and summary of each study in relation to the topic of food
security in public markets was evaluated. Studies that had empirical data, applied practical
methodologies, and presented results that supported management practices and policies
aimed at improving food safety were prioritized, excluding theoretical or indirect research
that did not directly contribute to the practical objectives of our research. This meticulous
approach ensured accurate and relevant selection of studies for our analysis [43].

During the eligibility process, a comprehensive evaluation was conducted to determine
the suitability of studies related to food security in public markets. This evaluation considered
fundamental aspects such as the quality, relevance, consistency and applicability of the find-
ings. Regarding the quality of the study design, the clarity and appropriateness of the meth-
odological approach of the selected studies was reviewed, ensuring that they directly and
pertinently addressed food safety in contexts similar to the Guayaquil markets [44].

Furthermore, the relevance and precision of the results was carefully analyzed, evaluating
the accuracy with which the studies reported the findings related to food safety. In terms of
consistency and applicability of the findings, the coherence of the results between the differ-
ent studies and their direct applicability to the public markets of Guayaquil were considered,
especially with regard to management practices and food safety regulations [45].

During the inclusion phase, studies that met the criteria of relevance and contribution to
the research objectives in food safety in public markets were carefully selected. Priority was
given to including those that offered specific and relevant details on this topic, verifying that
each selected study provided detailed information on its methodologies and results, thus en-
suring its direct relationship with the central theme. This ensured the incorporation of rele-
vant, high-quality information into our analysis, resulting in the selection of 7 documents for
review [46].

A crucial study conducted by Palacios (2018) at the Ifiaquito Market in Quito focused on
fundamental aspects of food handling, revealing significant deficiencies that were key to
structuring our questionnaire. This study provided essential data to identify critical areas in
food handling, which facilitated the formulation of precise questions. Furthermore, the prac-
tical solutions proposed in the study enriched our understanding of their acceptability and
feasibility in different contexts, inspiring research into possible improvements and customer
perceptions of food safety.

During the research process, various studies have contributed significantly to the devel-
opment of a comprehensive approach to food safety in public markets. Tacuri [47] provided
a detailed analysis of the safety control system at the Santa Rosa Municipal Market, based
on 1SO 22000-2018 regulations, which was essential to structure specific questions on food
safety practices. For its part, Pino's [48] study at the Las Redes restaurant in Tonsupa delved
into Good Manufacturing Practices (GMP), highlighting critical areas in food handling and
providing essential insight to ensure food safety in similar markets.

In addition, the analyzes of Rodrigo (2018) in Norel México and Huaman [49] in the
Lima Cercado Supply Markets revealed key aspects in the application of GMP, POES and
hygienic-sanitary conditions of handlers, respectively, contributing with significant findings
for evaluate and improve food safety in market environments. Finally, the work of Cargua
[50] examined the effectiveness of GMP and POES in the handling of processed foods, em-
phasizing the importance of these practices to guarantee food safety in the food sector.

Gathering research has been essential to developing a comprehensive approach to food
safety in public markets. Each study has provided critical data in addressing challenges in
interpreting security regulations and practices, capturing the diversity of conditions and prac-
tices in diverse market environments. This compilation not only evaluates the current situa-
tion, but also drives the implementation of strategies to improve and comply with food safety

10
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standards, benefiting both suppliers and consumers in these contexts. Based on the evaluation
of expert criteria, four dimensions were identified as the most relevant for this study: Infra-
structure, Human Resources, Storage and Handling Practices. These dimensions address spe-
cific challenges and opportunities that affect food safety, providing a robust and effective
approach for the systematic inspection and evaluation of existing practices in such markets.
This will allow analysis of key elements such as product quality, hygiene, administrative
management and other essential factors that affect the general functioning of these markets
[51].

3.1 Infrastructure

The infrastructure dimension encompasses both the architecture and physical state of the fa-
cilities, including the functionality of systems essential to maintaining an environment con-
ducive to food safety.
The studies carried out by Palacios, Tacuri, Pino, Rodrigo, Huaman and Cargua [52, 53]
have provided criteria that have helped us define the following indicators:
e The design and distribution of areas are crucial for effective cleaning management
and the prevention of food contamination risks.
e The safety of food contact surfaces must be ensured using non-toxic and easy-to-
clean materials.
e  Pest control and the implementation of physical barriers are key aspects to avoid
contamination.
o  Facilities for personal hygiene and waste management are also important indicators
of commitment to food safety.
Itis essential to carry out a systematic and detailed evaluation of these areas to recommend
improvements that ensure food safety and public health in the Guayaquil municipal market.

3.2 Human talent

The human talent dimension in relation to food safety focuses on evaluating employee train-
ing and hygiene practices, as well as the availability of personal protective equipment, fun-
damental aspects to protect public health.

To ensure product safety in Guayaquil's municipal markets, it is crucial to prioritize on-
going staff training in all relevant aspects, from food handling to personal and environmental
safety. The effectiveness of current training programs should be evaluated to ensure that they
meet the necessary standards.

Additionally, the evaluation should include an analysis of staff medical examinations, the
appropriateness of clothing and footwear, compliance with hand hygiene and personal care
standards, access control to critical areas, and the effectiveness of signage. and safety stand-
ards in the market. These aspects are essential to maintain the integrity of food handling
processes and ensure overall food safety.

3.3 Storage

The storage dimension focuses on examining food storage conditions, including the hygiene
of warehouses, the effectiveness of storage systems for preserving products, and the suitabil-
ity of transportation, especially for foods that require refrigeration.
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In the evaluation of storage systems in the municipal markets of Guayaquil, it is crucial
to review the cleanliness and organization of the warehouses to prevent food contamination.
Attention should be paid to the use of shelves or platforms that prevent food from coming
into contact with harmful agents, thus facilitating effective cleaning.

Additionally, it is important to ensure that elevated storage systems are properly designed
to prevent food contamination, and that refrigerated or frozen storage procedures meet spe-
cific temperature and humidity requirements. Food transportation should also be inspected to
ensure that vehicles have effective refrigeration systems and protect food during transit.

Finally, the evaluation must include the conditions under which the food is sold, ensuring
that it complies with all food safety regulations from packaging to presentation, to guarantee
the safety of the food when it reaches the consumer.

3.4 Handling Practices

Food handling practices are carefully evaluated to guarantee compliance with the protocols
that ensure the quality of the products from their arrival to the market until their delivery to
the final consumer. This involves the correct application of cold chains and the protection of
food against contaminants during display and sale.

It is crucial to verify the effective implementation of cold chains to preserve and display
food, especially perishable foods, at adequate temperatures that prevent bacterial growth and
maintain freshness until consumption. Food displays should be protected from contaminants
and pests through the use of appropriate covers and clear labels, as well as the use of closed
display cases or containers to ensure a physical barrier.

The use of potable water in all stages of food handling must meet standards suitable for
human consumption, ensuring the cleanliness of food, utensils and work surfaces. In addition,
packaging materials must be safe and first-use, avoiding the transfer of toxic substances to
food and maintaining integrity and cleanliness to prevent risks of contamination during stor-
age and display.

In Guayaquil, the 51 municipal markets are vital centers that attract consumers from var-
ious socioeconomic strata, providing fresh food and basic products at affordable prices that
directly influence their well-being and quality of life. These markets face significant chal-
lenges that require attention and coordination. As of June 2023, Guayaquil was reorganized
with the adoption of 19 management areas, the result of the approval of an Ordinance by the
Cantonal Council, which has had a notable impact on the structure and functioning of the
city.

The municipality of Guayaquil implemented administrative management areas based on
criteria such as the grouping of neighborhoods, territorial homologation and the number of
populations, with a specific range of nor less than 90,000 inhabitants nor more than 210,000,
adjustable according to the 2022 census. They were identified significant challenges to food
safety in municipal markets, such as the presence of pathogens such as E. coli and Salmo-
nella, indicating deficiencies in hygiene and food handling practices, along with a deteriora-
tion in market infrastructure that affects the safety of sellers and consumers. Using the
PRISMA methodology, 150 studies were evaluated, selecting 17 after the screening process
and finally identifying 7 key studies for research on food safety in public markets, see figure
3.
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Figure 3. Diagram of flow of methodology prism. Elaborated by the authors

The analysis of 7 investigations regarding municipal management in public food security
markets allowed four important dimensions to be identified: infrastructure, personnel, storage
and handling practices. These dimensions are interconnected, especially handling practice,
which plays an important role in ensuring food safety. 19 factors were identified in infra-
structure, 8 in personnel, 5 in storage and 4 in handling. Food safety culture and constant
updating of practices are crucial. These dimensions and factors are clearly represented in
table 3, facilitating analysis and decision-making regarding them.

Table 3. Analysis bibliographic about the Dimensions of the Safety Food in Markets

INFRASTRUCTURE

Design and Distribution:

The areas allow for efficient maintenance, clean-
ing and disinfection to minimize contamination.

Security of Surfaces:

Materials in contact with food are non-toxic and
easy to clean and disinfect.

Control of Pests:

Structures and measures that make access difficult
and facilitate pest management.

Security against Pollution:

Implementation of physical barriers in processing
areas to prevent contamination.

Accessibility for the Per-
sonal hygiene:

Availability of adequate facilities for personal hy-
giene of staff at strategic points.

Barriers against invaders Exter-

nal:

Effective measures to prevent the entry of external
contaminants such as dust, insects and rodents.

Maintenance of Areas Critics:

Facilities in critical areas that allow maintenance,
cleaning, disinfection, and minimization of cross
contamination.

Construction of Floors, Walls

and Roofs:

Design and material of floors, walls and ceilings
that allow for efficient cleaning and maintenance.

Design of Unions in Critical Ar-

€as :

Concave joints between walls and floors in critical
areas to facilitate cleaning.
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i . Floor drains with adequate protection, hydraulic
Design of Drains: seal and grease traps for easy cleaning.
Maintenance of Cold Rooms: Design of refrigeration and freezing chambers that
allow efficient cleaning and drainage.
Control of Access in Sensitive Use of double doors and pest barriers in high-risk
Avreas: areas.
. Avoid hanging cables over food handling areas.
Management of Cables in Areas
Critics:
i . . ) Presence of natural or artificial light similar to nat-
Lightning Suitable: ural light for efficient work.
Protection of Sources of Artificial  Artificial light on protected process lines to avoid
light: contamination in case of breakage.
Hyagienic services, showers and changing rooms in
Facilities Sanitary Suitable: sufficient number and separated by gender, in ac-
cordance with safety regulations.
Maintenance of Sanitation: Constant cleaning and ventilation, with adequate
supply of sanitary materials.
i o Mandatory hygiene notices near sinks, especially
Promotion of Personal hygiene: in production areas.
. o _ Adequate supply and distribution of drinking wa-
Efficient drinking water system:  ter, with facilities for its storage and control.
. . Implementation of permanent and specific training
Training Keep going: programs for staff.
Carrying out medical examinations before starting
Exams Doctors: and periodically during the performance of duties.
Use mandatory of dress clean and suitable for
Outfit Appropriate homework, including accessories as gloves and
L boots whenever necessary.
';('- o Use of closed, non-slip and waterproof footwear
—  Footwear Specific by staff.
wn
. . Washing hands with soap and water at key mo-
Hygiene of Rigorous Hands ments and after any interruption or risk of contam-
ination.
Coverage of Hair and Pe Maintenance of hair, nails, and personal appear-
sonal care ance in accordance with hygiene standards.
Restriction of entry to critical areas for unauthor-
Control of Access ized persons.
. . . Presence of safety instructions visible and known
Signaling and Rules of security to all staff.
L Maintenance of hygienic conditions in warehouses
Hygiene in Warehouses to prevent contamination of finished foods.
Use of shelves or platforms to avoid food contact
L(lDJ System of Elevated Storage with the floor. P
< - -
o . - Refrigerated or frozen storage according to
O  Conditions of Specific Conser-  gnacific temperature, humidity and air circulation
£, vation requirements of each food.

Transport Appropriate

Use of refrigerated or frozen vehicles to transport
food that requires it.
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Marketing of food in conditions that ensure its

Conditions of Safe Sales conservation and protection.
Chain of cold ,S\Igslllcatlon of cold chains conservation and dis-

Exhibition Environmentally protected display.

Water potable I use drinking water for purification.

PRACTICES
HANDLING

Packing Safe and first-use material packaging.

The legal review to improve food safety in the municipal markets of Guayaquil is based
on several documents and laws. The Constitution of the Republic of Ecuador highlights the
right to health, including access to water and food.

The government, through the Ministry of Public Health, has the responsibility of super-
vising and controlling food safety, as well as collaborating with municipalities in educational
programs to promote hygienic and healthy practices.

The Organic Health Law establishes detailed regulations for the production, distribution
and marketing of food, focusing on health surveillance and control to guarantee the quality
and safety of products.

The Organic Law of the Food Sovereignty Regime and the Organic Code of Territorial
Organization, Autonomy and Decentralization also address food security and the responsi-
bility of Decentralized Autonomous Governments in providing services related to food man-
agement and the promotion of food security. For a detailed analysis of the legal dimensions
established for food safety in markets, see Table 4.

Table 4. Analysis Legal about the Dimensions of the Safety Food in Markets

Body Legal Dimension Established
Constitution No establishes dimensions, power and es-
of the . .
Republic of tablishes rights The State controls and regu-
Ecuador lates the health in the country.
Law g;ganlc He Ministry of Health regulates security, quality and education

Health food
LORSA Assures food healthy and culturally appropriate

COOQOTAD The GAD they must provide services and foment security food lo-

cal
No. ARCSA 1 Infrastructure 2. Equipment and Utensils
-DE- 067- 3. Control pests and rodents 4. Cleaning and disinfection
2015- GGG

1 Infrastructure

2. Services

3. Equipment and Utensils

4, Marketing

5. Position of commercialization
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NTE IN IN

2687:2013 Preparation of the food

Hygiene of the food merchant

Cleaning and disinfection

Control of pests and rodents

10. Training eleven. Control and assurance of the harmlessness

© o N o

The NTE INEN 2687:2013 standard establishes technical guidelines for the efficient
management of markets in Ecuador, focusing on hygiene, quality control and food safety. In
addition, a comparative analysis of international codes was carried out to enrich the under-
standing of the regulations related to the sale of food on public streets. The Regional Guide-
lines for the Formulation of Control Measures for Street Foods in Africa, the Regional Code
of Practice for Street Foods (Near East), the Regional Code of Hygienic Processing Practices
and Street Food Sales (Latin America and the Caribbean) and the Regional Code of Hygienic
Practices for the Sale of Food in Asia provide regulations to ensure the hygiene and safety of
food sold in different regions of the world.

These codes address topics such as hygiene, preparation, storage, pest control, health and
vendor training, seeking to promote the sale of safe and healthy foods. Based on these regu-
lations and the NTE INEN 2687:2013, a table has been developed to enrich the information
on the legal points related to food safety in the municipal markets of Guayaquil.

In addition, the technical health regulations for processed foods establish specific require-
ments to guarantee the quality, safety and security of food in Ecuador, highlighting the im-
portance of compliance with technical and health standards to protect the health of the pop-
ulation and ensure safe and quality food.

4. Discussion

The proposed matrix and the NTE INEN 2687:2013 standard coincide in several key aspects
related to food safety in the municipal markets of Guayaquil. Both highlight the importance
of infrastructure, personal hygiene, the supply of drinking water, solid waste management,
cleaning and disinfection, maintenance of equipment and utensils in hygienic conditions, and
training of personnel on food safety issues.

In terms of infrastructure, both sources highlight the need for spaces designed and built
to maintain a safe and healthy environment in the market, using safe and easy-to-clean ma-
terials. They also emphasize the importance of keeping marketing stands clean and orderly,
grouping them according to the nature of the products and having adequate facilities to avoid
contamination.

Regarding personal hygiene, both sources mention the importance of maintaining appro-
priate clothing, hand washing, and preventing cross-contamination during food handling.
They also highlight the need to implement cleaning and pest control programs in market
facilities.

Furthermore, both the standard and the proposed matrix underline the importance of staff
training in food safety issues, specifying that all market workers must receive training in this
area. Also mentioned is the need to have a person responsible for ensuring safety, technical
criteria for receiving products and daily temperature controls to verify food safety.

Both the proposed matrix and the NTE INEN 2687:2013 standard emphasize the im-
portance of specific measures to guarantee food safety in the municipal markets of Guayaquil,
from infrastructure to staff training and quality controls. Table 5 provides a comparative
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analysis of the dimensions raised with the NTE INEN 2687:2013, offering further insights
into each category such as storage, equipment, infrastructure, and food handling practices.

Table 5. Analysis comparative of dimensions raised with the NTE INEN 2687:2013

Established . .
Dimensions NTE IN IN 2687:2013 Observations
Acquisition, marketing, trans- Do emphasis in areas clean and se-
Storage portation, reception and stor- cure for acquisition and storage of food.
age of food
Equipment . . They focus on the hygiene of equipment
and Utensils Equipment and Utensils and utensils to avoid cross contamination.
Both texts emphasize the importance
Infrastructure of design solid, hygiene staff, and ma-
terials insurance.
They highlight the supply need of
Infrtelljsrtguc- Services drinking water, clean drainage and har-
vest of waste.
Control of pests and rodents They demar_ld_ control of pests and
use of pesticides approved.
Training They_ stand out the training for food
security.
Staff They highlight the hygiene staff and

Hygiene from the food merchant

the
Appropriate clothing for merchants.

Position of commercialization

They talk about the importance of main-
taining clean stalls and organized.

They address the hygiene in the han-

Practices Preparation of the food dling
Manipula- food and contamination prevention
tion of Food They emphasize cleanliness and disinfec-

Cleaning and disinfection

tion throughout the market.

Safety control and assurance

They emphasize he control preventive
of the food safety in he market.

The study has adjusted its strategy due to Executive Decree 111 that declares the situation
of internal armed conflict in Ecuador. A sample was selected from two markets in Guayaquil.
These markets were selected for their representativeness and accessibility in the current chal-
lenging environment, balancing sample and research feasibility. Although this limitation may
affect the generalizability of the results, it is considered a prudent measure to ensure the
quality and relevance of the data collected while maintaining the integrity of the study.

Market 1 is the largest supply center in Guayaquil and Ecuador, opened in 2000. With
6,000 merchants and 612 warehouses, it serves as the main distribution point for retail mar-
kets, hotels, restaurants and other businesses in the city. Market 2 is a prominent meeting
point in Guayaquil, with a centuries-old history and a significant renovation in 2018. With
268 stalls and a diversity of sections, it reflects the cultural and commercial evolution of the
city, offering a variety of products such as meats, poultry, seafood, flowers, fruits, dairy prod-
ucts and natural products, as outlined in table 6.
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Table 6. Percentage of Compliance by Dimensions in Markets Selected

Market 1 Market 2 Total
Dimensions Com- . Com- . Com- .
- Fails - Fails - Fails
pliant pliant pliant
Infrastructure 404 596 544 456 474 526
Services 286 714 905 95 59.5 405
Equipment and Utensils 533 467 933 67 733 26.7

Acquisition, commercialization,
transport, reception and storage food 9.7 43 1000 00 978 22
Position of commercialization 579 421 1000 00 789 211
Preparation of food 333 66.7 467 533 400 600

Hygiene of the manipulator of 190 8L0 286 714 238 762
prepared foods and mer-

chant
Cleaning and disinfection 333 66,7 333 667 333 667
Control of pestsand rodents 1000 0.0 1000 0.0 1000 0.0
Training 00 100.0 66.7 333 333 66.7

Control and assurance of the 0.0 100.0 682 318 341 659
harmlessness

Promotion of the health 00 1000 0.0 100.0 0.0 100.0

Based on the data collected from selected markets, several conclusions can be drawn and
actions recommended to improve food quality and safety in these environments:

1. Infrastructure and Equipment:

e  The need for significant improvements in the infrastructure of both markets is iden-
tified to ensure a safe and healthy environment.

e  Market 2 shows positive compliance in services, equipment and utensils, highlight-
ing the importance of effective management and investment in resources.

e Itis recommended that Market 1 undertake urgent reforms to achieve and maintain
safety standards.

2. Acquisition, Marketing and Preparation of Food:

e Market 2 demonstrates high compliance in merchandising and merchandising posi-
tion, while Market 1 shows areas of improvement.

o Both markets need to implement significant improvements in food preparation prac-
tices to ensure the safety and quality of the products offered.

3. Personal Hygiene and Cleanliness:

e There is a considerable gap in the training and personal hygiene practices of food
handlers and merchants in both markets.

e Itis recommended to focus efforts on improving cleaning and disinfection routines
to ensure a safe and healthy environment.
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4. Pest Control and Food Safety:

e Both markets achieve full compliance in pest and rodent control, but additional
efforts are needed to strengthen hygiene and cleaning practices.

e Itissuggested to implement training programs and food safety measures to improve
the current situation and ensure a safe food environment.

5. Health Promotion and Food Education:

e A crucial opportunity is identified to develop strategies that improve the well-being
of merchants and customers through health promotion and food education programs.

e It is essential to review local legislation to ensure its alignment with national and
international standards and establish monitoring and evaluation systems for contin-
uous improvement.

It is advisable to strengthen the health infrastructure, the optimization of basic services
for the handling and conservation of food, the implementation of continuous training pro-
grams, and the promotion of health and food education. This will require effective collabo-
ration between the autonomous government, merchants and the public health entity for a
successful and sustainable implementation.

Finally, the importance of making a comparison of the costs of implementing good prac-
tice practices with respect to the benefits in public health is established, referring to a delim-
ited sector, as well as the incidence of fines for poor control.
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