'\ ANADOLU UNIVERSITY
N FACULTY OF PHARMACY

European Journal of Life Sciences 2024; 3: 1-8

Research Article

The prevalence of helminth eggs in raw vegetables from street
markets in Eskisehir, Tiirkiye

Kiirsat Kartal'®, Mustafa Eser”*>°, Hakan Giizel?

'Gazi Mustafa Kemal Anatolian High School, Biology Teacher, Eskisehir, Tiirkiye.

2Anadolu University, Open Education Faculty, Department of Health Programs, Eskisehir, Tirkiye.

SBurdur Directorate of Provincial Agriculture and Forestry, Burdur, Tiirkiye.

P Mustafa Eser

meser961 @anadolu.edu.tr

https://doi.org/10.55971/EJLS.1398299

Received: 30.11.2023
Accepted: 05.03.2024
Auvailable online: 30.04.2024

ABSTRACT

This research was performed on a total of 120 vegetables, with 12 samples
taken from each available Eskisehir district markets. In this study, we
aimed to determine the presence of contamination from helminth eggs in
10 types of vegetables: carrot, lettuce, parsley, arugula, cress, fresh onion,
mint, cucumber, dill, and purslane. 200 g of material from each collected
sample was prepared for the helminthological examination. The prepared
samples were examined for helminth eggs with a light microscope that
could be identified at 40x magnification. The data were analyzed using
SPSS 16 software. Helminth eggs were detected in 20 (16.6%) vegetable
samples. According to the research, the highest rate of helminth eggs was
observed in spring onion (66.6%), while the lowest rate was found in mint
(16.6%) and purslane (16.6%). Ascaris lumbricoides eggs were found in
11 (9.1%) of the samples, and strongyle type eggs in 9 (7.5%). In this
study, we observed that infectious forms of parasites can contaminate
many foods and potentially infect people after consumption if these foods
are not washed well. The aim of this study was to assess the presence of
helminth eggs in raw vegetables, which are commonly consumed produce

sold in street markets in Eskisehir, Tiirkiye.
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1. INTRODUCTION

The World Health Organisation (WHO) reports
that diseases caused by contaminated food are
the most common health problems in the modern
world [1]. Factors that can cause contamination in
food include bacteria, viruses, fungi, and parasites
[2]. Parasites are commonly found in freshwater
sources contaminated by either human or animal
faeces. Consumption of fruits and vegetables
grown or washed with water containing infective
parasites causes infections [3,4]. The origin of water
contamination can be from animals or humans,
which can lead to contamination of products during
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cultivation, collection, transportation, and storage.
The rise in organic farming also increases the risk of
parasitic contamination of vegetables and fruits [5-7].
Parasitic infections can adversely affect human health
in all age groups [8]. Parasites are the main causes of
childhood diarrhoea and growth delay, particularly
in non-developed countries [9,10]. Appropriate
disposal of domestic and animal husbandry waste
is a basic strategy to prevent orally transmitted
parasitic infections by preventing contamination
of food or water. Complete or detailed washing of
pre-cooked vegetables and fruits removes parasitic
cysts, oocysts, and eggs. However, it can be difficult


https://orcid.org/0000-0002-0803-2635
https://orcid.org/0000-0003-1542-2989
https://orcid.org/0000-0002-5734-2891
mailto:meser961@anadolu.edu.tr

Kartal K, et al.

to clean leafy vegetables and peeled fruits. Washing
hands frequently, using clean utensils and tools, and
taking precautions to prevent cross-contamination
are important for clean food consumption [3].
Failure to establish an effective washing and hygiene
standard in places with high consumption, such as
hospitals, schools, restaurants, and hotels, increases
the risk of parasite infection transmission to humans
[6,11-14]. This study aimed to detection of helminth
contamination in various vegetable samples.

2. MATERIALS AND METHODS

2.1. The study area

The study was carried out in the location of
Eskisehir. Eskisehir is located in the Northwest of
the Central Anatolia Region of Tiirkiye, at 39° 46
60" North latitude and 30° 31’ 0" East longitude. It
has a hot and dry climate in the summer, while it
is cold and snowy in the winter. The weather is hot
and rainy in spring and autumn, and the precipitation
is mainly in the form of rain. The average annual
rainfall of Eskisehir is 336.7 kg/m?, and the annual
temperature is 11°C. Although industry is at the
top of the list as a source of income in Eskisehir,
agricultural production is significant in some parts.
Mihalgazi and Saricakaya are two important districts
of Eskigehir that have microclimate characteristics.
Controlled greenhouse-grown seasonal vegetables
are grown in these districts and nearby regions.
Apart from these zones, in the province, especially
grain and the production of plants such as sugar beet
are important. Since most of the cultivated land is
dry land and the amount of annual rainfall in the
province is low, it is not possible to cultivate all of
the owned land every year [15].

2.2. Sample collection

As research material, a total of 120 unwashed
vegetable samples (12 samples of each type: carrot,
lettuce, parsley, arugula, cress, spring onion, mint,
cucumber, dill, and purslane) were collected from
Eskisehir district markets (four district markets
in total) between March and April in 2017. These
samples were transferred to the laboratory in sealed
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plastic bags. Three of each vegetable were collected
from each of the four district market vendors.

2.3. Determination of helminth eggs

All  vegetable samples prepared  for
helminthological examination with 200 g of each
sample. The samples were washed in 1.5 litres of
detergent solution (1% sodium dodecyl sulphate
and 0.1% Tween 80) and left for 12 hours. Then,
the washing solution was transferred to 50 ml
polypropylene centrifuge tubes and centrifuged at
1500 g for 15 minutes. Sediments were combined
into a single tube and washed twice with PBS. The
Fiilleborn saturated salt water flotation method
was applied to the final sediment and examined
for helminth eggs using a light microscope at 40x
magnification, which was sufficient for identifying
eggs [6,16].

were

2.4. The statistical analysis

Research data were analyzed with SPSS 16 software.
Percentage, Chi-squared, and Fisher’s exact tests
were used to analyse the data, and the p-value less
than 0.05 was considered as significant (p < 0.05).

3. RESULTS AND DISCUSSION

Helminth eggs were detected in 20 (16.6%) of
all 120 samples. Ascaris lumbricoides eggs were
found in 11 (9.1%) of samples, and strongyle type
eggs were found in 9 (7.5%) samples (Table 1). We
found that lettuce, arugula, spring onion, mint, and
purslane were contaminated with at least one species
of helminth egg. There were no helminth eggs found
in any dill, cucumber, parsley, cucumber, or carrots.
Spring onions had the highest percentage of helminth
eggs (606.6%), whereas mint (16.6%) and purslane
(16.6%) exhibited the lowest rates. Arugula has the
highest percentage of Ascaris lumbricoides eggs
(33.3%), while spring onions (8.3%) and purslane
(8.3%) have the lowest rates. Strongyle type eggs
were most prevalent in spring onions (58.3%) and the
least in lettuce (8.3%) and purslane (8.3%). Lettuce,
spring onion, and purslane (Table 1) contained more
than one helminth egg type, including both Ascaris
lumbricoides egg and strongyle type egg.
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Table 1. Distribution of helminth eggs detected in the examined vegetable samples in street markets in Eskisehir

Ascaris lumbricoides eggs Strongyle type egg Total

Sample (n)
n % n % n %

Lettuce (12) 3 25 1 8.3 4 333
Arugula (12) 4 333 0 0.0 4 333
Spring onion (12) 1 8.3 7 58.3 8 66.6
Mint (12) 2 16.6 0 0.0 2 16.6
Purslane(12) 1 8.3 1 8.3 2 16.6
Carrot (12) 0 0.0 0 0.0 0 0.0
Parsley (12) 0 0.0 0 0.0 0 0.0
Cress (12) 0 0.0 0 0.0 0 0.0
Cucumber (12) 0 0.0 0 0.0 0 0.0
Dill (12) 0 0.0 0 0.0 0 0.0
Total (120) 11 9.1 9 7.5 20 16.6
Table 2. Distribution of helminth eggs in vegetable samples according to street market

Gokmeydan Street Visnelik Street Market Kumlubel Street Seker Street Market

Market Market

Sample (n) AL #*8, T *AL L #* ST *AL L. #* QT *AL L #* QT

n (%) n (%) n (%) n (%) n (%) n (%) n (%) n (%)
Lettuce(12) 1(8.3) 0(0.0) 2 (16.6) 0(0.0) 0(0.0) 1(8.3) 0(0.0) 0(0.0)
Arugula (12) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 4(33.3) 0 (0.0) 0 (0.0) 0(0.0)
S. Onion (12) 0(0.0) 0(0.0) 1(8.3) 0(0.0) 0(0.0) 1(8.3) 0(0.0) 6 (50)
Mint (12) 2(16.6) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Purslane (12) 0(0.0) 0(0.0) 1(8.3) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 1(8.3)
Carrot (12) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Parsley (12) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Cress (12) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Cucumber (12) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Dill (12) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0) 0(0.0)
Total (120) 3(2.5) 0(0.0) 4 (3.3) 0(0.0) 4(3.3) 2(1.6) 0(0.0) 7 (5.8)

*Ascaris lumbricoides. ** Strongyle type.

Helminthological examination methods applied to
vegetable samples identified Strongyle type eggs
(Figure 1A) and Ascaris lumbricoides eggs (Figure
1B).

The number of helminth eggs in vegetable samples
examined in the laboratory is shown in Table 1 and 2.

After examining the results of the samples from
district markets, we determined that the highest
number of infected samples came from the Seker
market with seven (5.8%), and the lowest number
from the Gokmeydan district market with 3 (2.5%)
samples (Table 2).
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The number of helminth eggs found in vegetables
purchased from the GoOkmeydan market was
statistically significantly lower than the number of
helminth eggs found in samples purchased from the
Visnelik market (p = 0.01; Table 3). In addition, the
same result was observed when comparing samples
from the Gokmeydan (p=0.03) and Visnelik (p<0.01)
markets with the Kumlubel market (Table 3). The
number of helminth eggs found in vegetables bought
from the Seker market was statistically significantly
higher than the number of helminth eggs found in
vegetables collected from the Kumlubel market
(p<0.01; Table 3). In this study, we examined the
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Figure 1. [A] Strongyle type egg and [B] Ascaris lumbricoides egg (40x magnification)

Table 3. Significance between the distribution of helminth eggs in food samples according to the street markets

Visnelik Street Market = Kumlubel Street Market Seker Street Market
(chi square /p*) (chi square /p*) (chi square /p*)
Gokmeydan Street Market 8.000/ 0.01** 6.301/0.03** 2.857/0.20
Visnelik Street Market 10.355/<0.01** 4.286/0.08
Kumlubel Street Market 7.532/<0.01%*

*Chi-squared test, Fisher’s exact test. **p<0.05 was considered statistically significant.

contamination and frequency of helminth eggs in raw
vegetable samples collected from district markets.

Ascaris lumbricoides [17,18] can cause infection in
healthy people by consuming foods contaminated
with the faeces of infected people. In the 120
samples examined in this study, the frequency of A.
lumbricoides eggs was 9.1%, and that of Strongyle
type eggs was 7.5%. A. lumbricoides eggs have been
reported in numerous studies carried out in Tiirkiye.
It has been reported that Ascaris lumbricoides eggs
were found in 1% of 203 unwashed samples in a
study conducted in Ankara [6], 2% in 199 unwashed
samples in Bursa [19], 1.8% in 111 samples in Burdur
[20], and 11% [21] in 100 food samples in Sanliurfa.

The rate of egg detection varies by the number of
samples, the country, or the region where the samples
were taken. The frequency of Ascaris lumbricoides
eggs detected in this study was higher than in many

previous studies. Ascaris lumbricoides eggs were
predominantly found in arugula (33.3%), the lowest
in scallions (8.3%), and in purslane (8.3%); eggs
were not detected in any carrots, parsley, cress,
cucumber, or dill.

Erez et al. (2022) conducted a study to determine
helminth contamination of 508 vegetable samples,
including lettuce, parsley, carrot, spring onion,
spinach, cress, arugula, mint, dill, and purslane,
in Afyonkarahisar. It was reported that they had
detected Taeniid eggs in two (0.39%) vegetable
samples, including 1 lettuce and 1 dill; 7oxocara spp.
in 2 (0.39%) samples, including 1 lettuce and 1 mint;
Toxascaris leonina eggs in 1 (0.2%) arugula sample;
hookworm and strongyle type eggs in 58 samples
(11.42%), including 4 lettuce, 6 parsley, 3 carrots,
18 onions, 2 spinach, 9 cress, 4 arugula, 6 mint, and
6 purslane; Dicrocoelium spp. in 2 (3.63%) carrots,
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1 (2.04%); Moniezia spp. in 2 (3.63%) carrot
samples; and Fasciola spp. in 1 (2.08%) spring onion
sample [22]. In this study, Ascaris lumbricoides eggs
and Strongyle type eggs were found in the collected
samples. We did not observe any other helminth
eggs. The different irrigation methods in the regions
where vegetables are grown may explain the absence
of other helminth eggs. Avcioglu et al. (2011)
detected helminth eggs in lettuce (5.6%) and parsley
(4.3%), from 199 unwashed samples. No helminth
eggs were found in 199 washed samples [19]. In
our study, we found helminth eggs mostly in spring
onions (66.6%) and the lowest in mint (16.6%) and
purslane (16.6%).

In a study conducted in Burdur, A. lumbricoides eggs
were mostly found in lettuce (9.09%) and parsley
(7.69%) [20]. In contrast, we observed the highest
rate of Ascaris lumbricoides eggs in arugula (33.3%),
lettuce (25%), mint (16.6%), and less frequently in
spring onions (8.3%) and purslane (8.3%).

Aydenizoz et al. (2017) observed a total of 9 samples
positive for helminth eggs in 900 green leafy
vegetable samples from Kirikkale, also found that
0.44% were determined to be strongyle type eggs
[23]. In our study, strongyle type eggs were found in
9 (7.5%) samples.

In many studies, parasitological analysis showed that
foods contain both Ascaris lumbricoides eggs and
Strongyle type helminth eggs. Studies conducted
in other countries detected a higher frequency of
helminth eggs compared to our study. According to
the results of studies conducted around the world, it
was easier for helminth eggs to infect multiple layers
of vegetables, such as lettuce and spring onions.
Green leafy samples taken from markets, grocery
stores, and supermarkets in Brazil contained more
than one helminth egg in lettuce, scallions, and
arugula. Furthermore, Hookworm or Strongyloides
spp. egg frequency was 12.9% [24]. Compared to
our study, Strongyle type eggs were found at a rate
of 7.5%.

In a study examining vegetables and fruits collected
from four local markets in southern Ethiopia, the
frequency of Ascaris lumbricoides was 20.8% [25].
Furthermore, in Nigeria, the frequency of Ascaris
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lumbricoides eggs was 41.1% and hookworm eggs
(Strongyle type) was 8.9% in 124 vegetable samples
[26]. Comparatively, the rate of Ascaris lumbricoides
eggs (9.1%) was lower than that observed in these
studies, while the frequency of Strongyle type eggs
(7.5%) was similar to the mentioned studies. Another
study in Nigeria of 300 samples found the frequency
of Ascaris lumbricoides eggs to be 18.3% and
hookworm eggs (Strongyle type) to be 1.67% [27].
We observed the frequency of Ascaris lumbricoides
eggs to be lower but strongyle type eggs higher in
comparison. In a study conducted in Nigeria where
samples were collected from the market, helminth
eggs were not found in carrots; however, Ascaris
lumbricoides eggs were found in lettuce [28],
whereas we found no Ascaris lumbricoides eggs in
lettuce.

Helminth eggs have been reported in both lettuce
and carrots [29]. Furthermore, Adamu et al. (2012)
found hookworm (Strongyle type) eggs in 3% of
300 lettuces and 2.3% of 130 cucumbers [30].
Comparatively, we observed strongyle type eggs
mostly in scallions (58.3%) and least in lettuce
(8.3%) and purslane (8.3%), while we detected none
in carrots, parsley, cress, cucumber, and dill.

The findings of the intestinal parasite examination
conducted in Eskigehir (1993) reported that the rate
of Ascaris lumbricoides was found to be 0.15% [31].
In contrast, a study conducted in 2008 did not find
any A. lumbricoides eggs [32]. By eliminating the
infrastructure problem and distributing drinking
water in the city instead of tankers, the use of
hygienic water bottles has reduced the incidence of
this parasitic species. Moreover, actively preventing
waste from mixing with the Porsuk River, which
could be used for agricultural purposes, significantly
contributed to the reduction.

Another study carried out to investigate the presence
of intestinal parasites in primary school students
in Eskisehir found A. lumbricoides in 2% of 124
samples [33]. Compared to previous studies, the
latest findings show a higher percentage of observed
Ascaris lumbricoides eggs. A probable explanation
for this difference may be a variation in the ages
of the collected samples. The high incidence of
A. lumbricoides eggs in primary school students
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suggests that children are not adequately conforming
to hand hygiene along with general hygiene and
nutrition rules. Ascaris lumbricoides eggs were
found in 11 (9.1%) of the samples collected in this
study. This rate is significantly higher than the rate
observed in people in Eskisehir. One possible reason
for this higher rate could be that people in Eskisehir
consume vegetables after hygienic washing.

Water sources regularly used for drinking and
farming in rural areas without sewage systems
can become contaminated by human or animal
waste. Furthermore, the use of animal fertilisers in
growing vegetables can lead to the contamination of
vegetables by zoonotic agents.

When comparing the helminth eggs detected by
district markets, we determined the lowest egg
frequency to be in the Gokmeydan district market
(2.5%) and the highest egg frequency in the Seker
district market (5.8%). We also observed that the
number of helminth eggs found in vegetables
bought from the Gokmeydan market was less than
those from Visnelik, Kumlubel, and lastly, Seker
markets, in that order. The differences in irrigation
and fertilization practices of the soils from which the
vegetables are obtained might explain the variation
in the frequency of helminth eggs detected, despite
the samples bought from the markets being the
same in terms of variety and number. Some of the
vegetables bought from different markets had no
helminth eggs detected, while others had more than
one helminth egg.

4. CONCLUSION

According to our findings, parasites can be found on
many vegetables and herbs (particularly vegetables
with multiple layers, such as lettuce and spring
onions), which have the potential to cause parasitic
infections in humans. This is likely the result of
consuming vegetables without washing them
adequately. The types and numbers of parasites
observed in vegetables vary according to markets. The
occurrence of parasitic infections varies depending
on many factors, such as agricultural irrigation,
access to healthy water resources, and socioeconomic
structure. Considering this variability, it is necessary
to develop correct and effective washing and
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disinfection methods for raw vegetables. In addition,
there is a need to educate people with regards to
thoroughly washing vegetables before consumption.
Restaurants, hospitals, factories, schools, and
anywhere such foods are offered for consumption in
large quantities should establish effective washing
processes. Authorities should manage and conduct
thorough inspections of these establishments.
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