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Abstract

Parasitological contamination of vegetables sold in open-air markets poses a significant public health
risk, especially in regions with poor sanitary practices. This study aimed to evaluate the presence of
evolutionary forms of intestinal parasites in samples of lettuce (Lactuca sativa L.), kale (Brassica
oleracea var. viridis), carrot (Daucus carota subsp. sativus), and tomato (Solanum lycopersicum L.)
sold in the municipality of Itumbiara, Goias, Brazil, in June 2025. A total of 48 samples of raw
vegetables were collected from three different markets and subjected to washing, spontaneous
sedimentation (Lutz method), and centrifugation (Craig method), followed by microscopic analysis.
The results indicated higher contamination in leafy vegetables, particularly lettuce (mean of up to 25.5
parasites per sample) and kale (mean of up to 11.75), followed by carrot and tomato. Cysts of Giardia
lamblia and eggs of Ascaris lumbricoides were identified, in addition to occasional findings of
Entamoeba coli, Enterobius vermicularis, and Hymenolepis nana. Markets with higher population flow
and inadequate practices of exposure and handling exhibited the highest parasitic loads (P<0.05). It is
concluded that vegetables displayed without proper hygienic and sanitary control facilitate the
transmission of parasites, highlighting the necessity for health education initiatives, the use of
protective packaging, and effective inspection to ensure the microbiological safety of foods sold in
these environments.

Keywords: Vegetables, intestinal parasites, open-air markets, itumbiara, goias, Brazil.

Introduction

The city, strategically located in southern Goias, has intense agricultural and horticultural
activity, making it essential to understand marketing patterns and potential sanitary risks in
these environments [,

Several studies have shown that the microbiological quality of vegetables sold in open-air
markets varies significantly depending on the practices adopted by farmers, vendors, and
consumers 2141 Research conducted in medium-sized cities similar to Itumbiara revealed
alarming levels of thermotolerant coliforms in lettuce, kale, and mint sold in fairs, indicating
failures in hygienic-sanitary control [> €l Beyond microbiological contamination, the
physicochemical quality and nutritional value of these products must also be considered, as
they may be compromised by inadequate storage conditions and sun exposure during
marketing. The loss of nutrients such as vitamin C and carotenoids is particularly significant
under elevated temperatures and direct light exposure 07 18],

Irrigation water is also a critical factor in evaluating the sanitary quality of vegetables. The
presence of fecal coliforms in irrigation water has been reported in several producing
regions, and its use without proper treatment directly contributes to vegetable contamination
[19. 201 Moreover, personal hygiene practices of handlers, the use of personal protective
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equipment, and proper cleaning of stalls and utensils
directly impact the microbial load of marketed foods 2% 22,
Brazilian sanitary legislation has advanced in establishing
rigorous criteria to ensure the microbiological safety of
foods offered to the population. Resolution RDC No.
331/2019 % and Normative Instruction No. 60/2019 [
from ANVISA define specific microbiological standards for
different food categories, including minimally processed
vegetables, requiring compliance with limits for hygiene
and pathogenicity indicator microorganisms. More recently,
Normative Instruction No. 161, dated July 1, 2022 [2],
complemented this regulatory framework by consolidating
procedures for microbiological control and monitoring,
expanding methodological standardization, and reinforcing
the traceability of analytical results. The correlation among
these regulations highlights the continuous effort of
regulatory agencies to promote safer practices along the
production and marketing chain, especially at critical points
such as open-air markets and retail establishments, where
exposure to contaminants is more frequent. Despite these
regulations, studies show that many vendors are either
unaware of such guidelines or lack technical training for
their implementation, underscoring the importance of health
education as a public health intervention tool 26 271, In this
sense, the implementation of Good Agricultural Practices
(GAP) and Good Handling Practices (GHP) has proven
effective in reducing vegetable contamination, as shown by
research reporting a significant decrease in coliform levels
following training with producers [28 241,

The literature also shows that consumers who purchase
vegetables from open-air markets often fail to properly
sanitize them at home, which increases the risk of ingesting
pathogenic  microorganisms. The wuse of sodium
hypochlorite-based sanitizers, when correctly diluted, is
recommended to mitigate this risk [B%  Therefore,
microbiological analysis of vegetables becomes an essential
tool not only to ensure food safety but also to support public
policies and health education strategies 34,

Itumbiara, due to its agricultural dynamism and regional
relevance, represents a strategic area for investigating food
safety in vegetable trade. Understanding the practices
adopted in local open-air markets may contribute to more
effective and targeted interventions [*1, Comparative studies
with other cities can be valuable for outlining a regional
overview of the microbiological quality of vegetables [*8 32,
Identifying common patterns and critical points enables the
design of joint actions among health surveillance agencies,
rural extension workers, and educational institutions 14 331,
The incorporation of simple technologies, such as portable
sinks in fairs, training in safe handling, and encouragement
of product traceability, are feasible measures that can raise
the quality standards of marketed foods (4.

The literature reveals that the microbiological safety of
vegetables is a multifactorial issue, involving all steps from
the field to the consumer’s table. Thus, integrated actions
among producers, vendors, government, and consumers are
indispensable to ensure safer and more nutritious foods ©
35]

In this context, the present study aims to conduct a
parasitological analysis of samples of lettuce (Lactuca
sativa L.), kale (Brassica oleracea var. viridis), carrot
(Daucus carota subsp. sativus), and tomato (Solanum
lycopersicum L.) sold in open-air markets in the
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municipality of Itumbiara, Goias, Brazil, in 2025, with the
purpose of identifying parasitic contaminants and
supporting corrective and educational evidence-based
actions.

Methodology

Local Identification

Itumbiara is a municipality located in the southern region of

the state of Goias, on the border with Minas Gerais. In 2022,

the resident population was 107,970 inhabitants, distributed

over a territorial area of 2,447.014 km2, resulting in a

population density of approximately 44.12 inhabitants per

km2. The Municipal Human Development Index (MHDI) of

Itumbiara, in the same year, was 0.752. The city has a

school enrollment rate of 97.9% for children aged 6 to 14

years and an infant mortality rate of 11.94 deaths per

thousand live births. The local economy is mainly driven by
agriculture and livestock, with emphasis on soybean and
corn production, in addition to a per capita Gross Domestic

Product (GDP) of R$ 49,832.28 [,

According to records from the Office of the Attorney

General of the Municipality of Itumbiara, there are six open-

air markets held weekly in the city. Among these, three

regularly sell food products of animal and plant origin.

Thus, to obtain a significant and random sampling per

market, it was decided to collect plant samples from these

three open-air markets, chosen due to their high circulation
of people and expressive commercialization of products.

As reported by Municipal Law No. 04 of May 28, 1996;

Decree No. 537 of 1996; Municipal Law No. 2,112 of

December 23, 1997; Municipal Law No. 2,893 of December

11, 2003; and Municipal Law No. 4,832 of November 28,

2017, which regulate the functioning of open-air markets,

the following markets are established in the municipality of

Itumbiara, with their respective locations and schedules:

a) Capim de Ouro Market - Avenida Trindade, on
Saturdays starting at 12 p.m. and ending on Sundays at
1p.m,;

b) Vila Vitéria Market - Praca, Rua Dois, corner of Rua
Inh6 Querino, on Wednesdays, from 6 a.m. to 1 p.m.;

¢) Santa Inés Neighborhood Market - Rua Jodo da Cruz,
on Fridays, from6 a.m.to 1 p.m.;

d) Bus Station Market - Rua Mendes S&, on Thursdays,
from6am.tolp.m.;

e) Handicraft Market - Praca Pedro Ludovico, on
Saturdays and Sundays, from 5 p.m. to 10 p.m;

f) Friends Market - Avenida Walter Barra, on Fridays,
from5 p.m. to 10 p.m.

The three markets selected for this study comprised a total
of 20 stalls selling the vegetables analyzed, distributed as
follows: Market 1 (Capim de Ouro Market) with 12 stalls;
Market 2 (Friends Market) with 5 stalls; and Market 3 (Bus
Station Market) with 3 stalls. All vegetables analyzed came
from small farms located in the urban area and rural
surroundings of Itumbiara.

Sample Acquisition

This is an observational, qualitative-quantitative, cross-
sectional study. During June 2025, four stalls were
randomly selected from each of the three previously chosen
open-air markets. From each stall, one whole and fresh
sample of lettuce (Lactuca sativa L.), one of kale (Brassica
oleracea var. viridis), one of carrot (Daucus carota subsp.
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sativus), and one of tomato (Solanum lycopersicum L.) were
purchased, totaling 48 samples evaluated. A whole head was
considered for lettuce samples, one bundle of leaves for
kale, and individual units for carrot and tomato, regardless
of weight or size (Figure 1).

Fig 1: Acquisition of lettuce (Lactuca sativa L.), kale (Brassica
oleracea var. viridis), carrot (Daucus carota subsp. sativus), and
tomato (Solanum lycopersicum L.) samples sold at open-air
markets in the municipality of Itumbiara, Goiés, Brazil.

All samples were purchased directly from the stall vendors,
handled by researchers using new latex gloves, placed in
clean low-density polyethylene (LDPE) bags, properly
labeled (market name, stall number, date, and time), packed
in a polystyrene container, and immediately transported to
the Microbiology Laboratory of the State University of
Goias (UEG - Itumbiara Campus) for analysis.

Laboratory Analyses

In the laboratory, any non-whole portions of the samples
were discarded, and in a rectangular polypropylene tray
(34.9 cm x 28.9 cm x 7.5 cm), each sample was immersed
and individually washed with a 0.5% neutral detergent
solution under light friction for one hour, aiming to remove
dirt and possible microorganisms. This solution was
prepared by mixing 10 mL of neutral detergent in two liters
of distilled water.

https://www.microbiojournal.com

Subsequently, the solution was collected, filtered through a
sieve covered with gauze folded four times, and placed in a
beaker for sedimentation for 24 hours, according to the Lutz
method adapted for food [¢. This simple and low-cost
spontaneous sedimentation technique is used for detecting
parasitic forms, such as eggs, larvae, and cysts. After this
period, an aliquot of approximately 0.05 mL of sediment
was collected for direct examination, transferred to labeled
slides, stained with one drop of Lugol’s solution, covered
with a coverslip, and analyzed in triplicate at 10x and 40x
magnification using a binocular optical microscope,
scanning the entire visual field.

Additionally, to identify lighter helminth eggs, protozoan
cysts, and oocysts that may not have sedimented, the
remaining portion of the washing solution was centrifuged
at 2,500 rpm for three minutes at room temperature. The
supernatant was discarded, the sediment resuspended, and
an aliquot was taken with the aid of a Pasteur pipette,
stained with Lugol’s solution, and analyzed under light
microscopy at 10x and 40x magnification, according to the
Craig method with adaptations for food samples 7. The
parasitic forms observed were identified based on their

morphological characteristics, using specialized literature
[38]

Statistical Analysis

Results were expressed as measures of central tendency,
measures of dispersion, absolute and relative frequencies.
Statistical analysis was performed using GraphPad Prism
software version 5.01 for Windows. The chi-square test and
Student’s t-test were applied, considering statistical
significance at P<0.05.

Results

This study evaluated the occurrence of parasitological
contamination in 48 samples of raw vegetables - lettuce
(Lactuca sativa L.), kale (Brassica oleracea var. viridis),
carrot (Daucus carota subsp. sativus), and tomato (Solanum
lycopersicum L.) - collected from three different open-air
markets in the municipality of Itumbiara, Goias, during June
2025 (Figure 2). The markets were selected based on
population flow and commercial representativeness: Capim
de Ouro Market (high turnover, about 700 weekly
consumers), Friends Market (intermediate turnover, about
300 consumers), and Bus Station Market (low turnover,
approximately 150 weekly consumers). In each market, four
stalls were randomly selected, and from each stall, samples
of the four types of vegetables were purchased, totaling 16
samples per market.

7
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Fig 2: Parasitological structures identified in samples of lettuce (Lactuca sativa L.), kale (Brassica oleracea var. viridis), carrot (Daucus
carota subsp. sativus), and tomato (Solanum lycopersicum L.) sold at open-air markets in the municipality of Itumbiara, Goias, Brazil. (A)
Decorticated egg of Ascaris lumbricoides; (B) Larval form of Ascaris lumbricoides; (C) Cysts of Giardia lamblia; (D) Cyst of Entamoeba

coli; (E) Egg of lodamoeba biitschlii; (F) Egg of Enterobius vermicularis; (G) Simultaneous presence of a Hymenolepis nana egg and a

Giardia lamblia cyst; (H) Larval stage of Hymenolepis nana. Optical microscopy, 80 pm.

At Capim de Ouro Market (Table 1), a wide diversity and
intensity of parasitological contamination was observed,
although the overall mean number of parasites per sample
was lower than that of Friends Market (P<0.05). Lettuce
was the vegetable with the highest parasite load in this
market, with an average of 25.5 parasites per sample (
21.48), ranging from 15 to 51, and a median of 20. Notably,
Stall 3 recorded 51 Giardia lamblia cysts in a single lettuce
sample, in addition to Ascaris lumbricoides eggs,
Enterobius vermicularis eggs, and Entamoeba coli cysts.
This was the only stall where the sales counter was also

used for handling money and card machines directly on the
food, which may have contributed to the high parasite load
observed. Kale also showed significant contamination, with
an average of 9.0 parasites per sample (x 3.91), ranging
from 5 to 15, reinforcing the susceptibility of leafy
vegetables. Carrots presented an average of 3.0 (+ 2.16),
ranging from 1 to 6, while tomatoes had an average of 1.5
(x 1.91), ranging from 0 to 4. Carrots and tomatoes were
often sold in sealed plastic packaging, which may have
limited their exposure to contaminants.

Table 1: Absolute parasite count in samples of lettuce (Lactuca sativa L.), kale (Brassica oleracea var. viridis), carrot (Daucus carota
subsp. sativus), and tomato (Solanum lycopersicum L.) sold at the Capim de Ouro market, Itumbiara, Goias, Brazil.

Parasites per vegetable at the Capim de Ouro Market

*
Sample Lettuce Kale Carrot Tomato
3 eggs of Ascaris lumbricoides N .
Stall 1 19 cysts of Giardia lamblia 10 cysts of G".f’lrd'a Iambl_la 0 3 eggs of Ascaris lumbricoides
. 5 eggs of Ascaris lumbricoides
1 cyst of Entamoeba coli
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Stall 2 21 cysts of Giardia lamblia 5 cysts of Giardia lamblia | 1 ovo de Ascaris lumbricoides |2 eggs of Ascaris lumbricoides

51 cysts of Giardia lamblia
Stall 3 9 eggs of Ascaris lumbricoides |4 eggs of Ascaris lumbricoides 0 0

1 egg of Lodamoeba biitschlii 3 cysts of Giardia lamblia
1 egg of Enterobius vermiculares

15 cysts of Giardia lamblia |6 eggs of Ascaris lumbricoides - L

Stall 4 3 eggs of Ascaris lumbricoides 7 cysts of Giardia lamblia 2 eggs of Ascaris lumbricoides 0
*P<0.05 (t-test and chi-square test for all comparisons).
At Friends Market (Table 2), the highest mean consistent contamination across all stalls. Carrots had an

parasitological contamination among the three markets was
recorded (P<0.05), with an overall mean of 13.75 parasites
per sample (x 3.70). Lettuce remained the most
contaminated vegetable, with an average of 18.75 (x 4.11),
ranging from 14 to 25, with Giardia lamblia predominating
in all samples analyzed. Kale presented a mean of 11.75
parasites (+ 1.26), ranging from 10 to 13, showing

average of 3.0 (£ 2.94), with sporadic presence of Ascaris
lumbricoides eggs. Tomatoes showed no parasitic forms,
reinforcing the protective effect of the packaging used in
their commercialization. The low data dispersion, especially
for lettuce and kale, suggests a homogeneous contamination
pattern in leafy vegetables.

Table 2: Absolute parasite count in samples of lettuce (Lactuca sativa L.), kale (Brassica oleracea var. viridis), carrot (Daucus carota
subsp. sativus), and tomato (Solanum lycopersicum L.) sold at the Friends Market, Itumbiara, Gois, Brazil.

Parasites per vegetable at the Friends Market
Sample* Lettuce Kale Carrot Tomato
N . 9 eggs of Ascaris lumbricoides
Stall 1 14 cysts of Giardia lamblia 4 cysts of Giardia lamblia 0 0
Stall 2 17 cysts of Gi_ardia Ia_mbllia 5 eggs of Ascayis I.umbrico.ides 0 0
1 egg of Ascaris lumbricoides 7 cysts of Giardia lamblia
Stall 3 25 cysts of Giardia lamblia 10 cysts of Giardia lamblia 1 egg of Ascaris lumbricoides 0
Stall 4 19 cysts of Giardia lamblia 1 6 cysts of G"f"rd'a Iar_nbl_la 2 eggs of Ascaris lumbricoides 0
egg of Ascaris lumbricoides
*P<0.05 (t-test and chi-square test for all comparisons).

The Bus Station Market presented the lowest contamination
indices among the evaluated markets (Table 3, P<0.05).
Lettuce showed a mean of 2.0 parasites per sample (+ 1.41),
ranging from 1 to 3. Kale, although with a mean of 2.5 (+
0.58), stood out for its parasitic diversity, with identification
of Giardia lamblia cysts, Ascaris lumbricoides eggs, and
even one adult worm, in addition to two Hymenolepis nana
eggs. Although isolated, these findings are concerning as
they suggest failures in harvesting or pre-washing
procedures. Carrots and tomatoes showed no parasitic
identification in the samples. Restricting consumer handling
of products and using sealed packaging for roots and fruits
may have contributed to reduced contamination in this

market.

Statistical analysis confirmed significant differences
between vegetables within each market. Student’s t-test
revealed statistically significant differences in mean
parasitological contamination between markets: Capim de
Ouro vs. Friends (P = 0.031), Capim de Ouro vs. Bus
Station (P = 0.024), and Friends vs. Bus Station (P = 0.004),
with Friends Market showing the highest means. The chi-
square test indicated a significant association between
vegetable type and the presence of parasites (P = 0.0051),
demonstrating a higher prevalence of Giardia lamblia in
lettuce and Ascaris lumbricoides in kale and carrots,
especially in markets with higher population flow.

Table 3. Absolute parasite count in samples of lettuce (Lactuca sativa L.), kale (Brassica oleracea var. viridis), carrot (Daucus
carota subsp. sativus), and tomato (Solanum lycopersicum L.) sold at the Bus Station Market, Itumbiara, Goias, Brazil.

Parasites per vegetable at the Bus Station Market
Sample* Lettuce Kale Carrot Tomato
Stall 1 3 cysts of Giardia lamblia 3 cysts of Giardia lamblia 0 0
Stall 2 1 cyst of Giardia lamblia 1 cyst of Giardia lamblia 0 0
1 worm de Ascaris lumbricoides
Stall 3 0 1 egg of Ascaris lumbricoides 0 0
2 eggs of Hymenolepis nana
Stall 4 0 1 egg of Ascaris lumbricoides 0 0
*P<0.05 (t-test and chi-square test for all comparisons).
Descriptive and inferential analyses converge on a tomatoes, showed lower contamination rates. Improper

consistent epidemiological pattern: leafy vegetables such as
lettuce and kale showed greater susceptibility to
contamination by protozoa and helminths, likely due to their
irregular morphology, direct exposure on open stalls, and
commercialization in bundles. In contrast, vegetables with
protective skins or sold in packaging, such as carrots and

handling of vegetables by vendors and consumers, observed
more frequently in busier markets, proved to be a
considerable risk factor for parasite load (P<0.05). Stall 3 at
Capim de Ouro Market, notably lacking basic hygiene
practices, presented the highest parasite loads recorded,
reinforcing the urgent need for educational and sanitary
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measures at fresh vegetable points of sale.

Discussion

The high parasitic load observed in lettuce and kale at the
analyzed markets confirms well-documented patterns in the
literature, according to which leafy vegetables exhibit a high
prevalence of contamination in open-air and street markets
[3%-411 In this study, the contamination means observed for
lettuce at Capim de Ouro Market (25.5 parasites per sample)
and Friends Market (18.75 per sample) reinforce this
pattern, with predominance of Giardia lamblia cysts and
Ascaris lumbricoides eggs. These findings are like those
reported by Rodrigues et al. (2020) #4, who identified over
85% positivity in lettuce sold at open markets in Belém.

The method used for parasite detection - washing,
sedimentation, and direct microscopy - is widely recognized
in epidemiological studies, as demonstrated by Santos
(2007) 2 who detected Giardia, Ascaris, and Trichuris
contamination in vegetables in the Federal District,
particularly those sold at open-air markets. Although the
prevalence in that study was numerically lower than
observed in the present research, the inclusion of collection
sites with greater sanitary control (such as supermarkets and
restaurants) may explain this discrepancy.

Statistical analyses supported the laboratory findings. The
chi-square test indicated a significant association between
vegetable type and parasite identified (P = 0.0051), with
higher occurrence of Giardia lamblia in lettuce and Ascaris
lumbricoides in kale and carrots. Student’s t-test revealed
statistically significant differences in mean parasitic
contamination across markets, highlighting Friends Market
as presenting the highest levels (P<0.05). These results are
consistent with Pedroso et al. (2020) 9 who identified
leafy vegetables as more prone to contamination due to their
irregular morphology and larger surface area for particle
adhesion.

In addition to favorable anatomy for dirt retention, lettuce
and kale are often sold unpackaged and subjected to
extensive handling by consumers, increasing contamination
risk - as highlighted by Santarém et al. (2012) “3 and
Ferreira (2014) ™4, This scenario was clearly illustrated at
Stall 3 of Capim de Ouro Market, where direct handling of
vegetables with money and card machines placed on the
leaves resulted in the highest parasite loads detected,
including Giardia, Ascaris, Entamoeba coli, and Enterobius
vermicularis.

In contrast, carrots and tomatoes exhibited the lowest mean
levels of parasitic contamination, especially when marketed
in plastic packaging. This physical protection is consistent
with findings by Santos et al. (2009) %, who reported lower
contamination prevalence in packaged vegetables. Proper
packaging acts as a barrier against cross-contact and
environmental exposure, contributing significantly to the
microbiological safety of food.

The parasites identified in this study - Giardia lamblia,
Ascaris lumbricoides, Hymenolepis nana, and, more rarely,
an adult Ascaris lumbricoides worm - have already been
widely reported in other regions of Brazil. Alves et al.
(2006) [ for instance, reported the presence of these
species in vegetables sold in Floriandpolis, with 100%
positivity in some lettuce and watercress samples. In Campo
Grande, Luz et al. (2021) 8 also identified multiple
parasitic species in lettuce from open-air markets, with more
than 83% of samples contaminated.

https://www.microbiojournal.com

The structure and organization of the market also appeared
to influence parasite load. The Bus Station Market, with
lower  population flow and more  controlled
commercialization  practices, presented the lowest
contamination indices, a result consistent with Santarém et
al. (2012) ™. According to the authors, environmental
exposure, dust presence, type of coverage, and handling
methods are determining factors in the contamination of
fresh vegetables.

In this study, a statistically significant correlation was
observed between market population flow, vegetable type,
and parasite load (P<0.05). This direct relationship had
already been proposed by Ferreira (2014) 4, who
associated contamination risk with the intensity of handling
and environmental exposure. The wide range of minimum
and maximum values, particularly in busier markets,
highlights variability among stalls, indicating the influence
of individual hygiene and storage practices. This
observation is supported by Luz et al. (2021) ¥8, who
reported significant differences among stalls within the
same market, even under similar environmental conditions.
Such evidence reiterates the urgency of educational
initiatives targeting both vendors and consumers. According
to Santos et al. (2009) B9, providing simple guidance on
vegetable washing, storage, and exposure can substantially
reduce contamination levels. The household use of sodium
hypochlorite, for example, has proven effective in reducing
infective forms such as cysts and eggs, as noted by
Rodrigues et al. (2020) 111,

Moreover, public policies aimed at market sanitary
surveillance and vendor technical training are essential. The
creation of certification seals for stalls that adopt good
handling practices, as suggested by Ambrozim et al. (2015)
1471, may encourage continuous improvements in the sanitary
quality of products offered. Finally, the use of robust
statistical analyses in this study - including Student’s t-test
and the chi-square test - strengthened the results. Occasional
discrepancies between tests in some comparisons reflect the
natural variability of the data and reinforce the need for
multifactorial approaches to understand the complexity of
parasitic contamination in fresh foods.

Conclusion

This study demonstrated that vegetables sold at open-air
markets in ltumbiara, particularly lettuce and kale, are
highly vulnerable to contamination by intestinal parasites, in
contrast to carrots and tomatoes, which showed lower
contamination levels when properly packaged. Structural,
sanitary, and behavioral factors of the markets were
identified as key determinants of parasite load, with
statistically significant differences between locations and
vegetable types. These findings highlight the urgent need for
integrated measures involving sanitary surveillance, vendor
training, and consumer education campaigns focused on
proper food hygiene, to ensure the microbiological safety of
fresh produce and safeguard the right to safe and healthy
food.
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