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A B S T R A C T 

Background: Infection Soil Transmitted Helminths (STH) is a disease that is a problem 

in the world, especially in areas with a tropical climate like Indonesia. This infection 

can be transmitted through consumption of raw vegetables contaminated with STH. 

This study aims to determine whether there is contamination of STH eggs in raw 

vegetables at street food stalls and restaurants in Lorok Pakjo Village, Palembang. 

Methods: This research is a descriptive observational study. Samples in the form of 

fresh vegetables were collected from 18 street stalls and 14 restaurants in Lorok Pakjo 

Village, Palembang. Samples were examined using the sedimentation method and 

observed using a microscope. Results: The results obtained 80 samples consisting of 

30 cabbage, 18 basil, 30 cucumber, 1 lettuce, and 1 eggplant. Of the 80 samples, there 

were 20 (25%) positive samples contaminated with STH eggs consisting of 8 (10%) 

cabbage samples, 8 (10%) basil samples, 4 (5%) cucumber samples, and no STH 

contamination was found in lettuce. and eggplant. Of the 20 positive samples of STH 

contamination, 12 samples came from street vendors consisting of 5 (10.6%) cabbage 

samples, 6 (12.8%) basil samples, and 1 (2.1%) cucumber samples. While the other 8 

samples came from restaurants consisting of 3 (9.1%) cabbage samples, 2 (6%) basil 

samples, and 3 (9.1%) cucumber samples. Found only eggs of Ascaris lumbricoides 

infertile decorticate in all samples consisting of 9 eggs on cabbage, 16 eggs on basil, 

and five eggs on cucumber. Conclusion: There is contamination of eggs Soil 

Transmitted Helminths in raw vegetables in street food stalls and restaurants in Lorok 

Pakjo Village, Palembang. 

 

1. Introduction 

 Soil Transmitted Helminths (STH) is a group of 

worms whose transmission process is related to soil1. 

The main species that infect humans are roundworms 

(Ascaris lumbricoides), whipworms (Trichuris trichiura), 

hookworms (Necator americanus and Ancylostoma 

duodenale), Strogyloides stercoralis and some species 

Trichostrongylus2,3.  

 Nearly 2 billion people or about a quarter of the 

world's population are infected by STH. Worldwide, it is 

estimated that about 820 million people are infected 

with Ascaris lumbricoides, about 440 million people are 

infected with whipworms, and about 460 million people 

are infected with hookworms2. According to Garcia, an 

estimated 35 million people are infected with 

Strongyloides stercoralis and as many as 5.5 million 

people are infected with Trichostrongylus worldwide4. 

The prevalence of worms in Indonesia ranges from 20-

86% with an average of 30%5. This prevalence is still 

very high, especially in the poor population with poor 

sanitation6. 

 Indonesian people have a habit of consuming fresh 

vegetables. Lalapan is a vegetable that is generally 

consumed in a raw (fresh) state7. The habit of eating 

raw vegetables needs to be careful, especially if the 

washing process is not good so it is very possible that 

there are still STH eggs in the vegetables8. STH 
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contamination in vegetables can occur if during the 

planting process using contaminated water or 

untreated wastewater. In addition, environmental 

conditions such as contamination of soil and water 

sources with human waste, the use of feces as fertilizer 

greatly contribute to STH contamination of vegetables.  

 Lorok Pakjo village is one of 6 village in Ilir Barat I 

sub-district, Palembang10. This village is located in the 

center of Palembang and is the village with the most 

populous population in Ilir Barat I Subdistrict, 

Palembang11,12. Although the majority of the population 

in Lorok Pakjo has access to adequate sanitation 

facilities (latrines are healthy), there are still some 

people who do not have such access.13 

 Based on the Monthly Report of Palembang City 

Health Office, recorded in January 2017 there were 137 

cases of intestinal worms due to Trichuris trichiura, 13 

cases due to worms, Ascaris lumbricoides and 2 cases 

of intestinal worms from hookworm 14.Several studies 

regarding STH infection in elementary school students, 

contamination of STH eggs in fresh vegetables in 

traditional markets, modern markets and food stalls in 

Palembang City still showed positive results of infection 

and contamination of STH eggs. This study aims to 

determine whether there is contamination of STH eggs 

in fresh vegetables at street stalls and restaurants in 

Lorok Pakjo Village, Palembang. 

 

2. Method 

 This research is a descriptive observational study 

with a laboratory and field approach. This research 

took place from July to December 2020 at street stalls 

and restaurants in the Lorok Pakjo Village, Palembang 

and observations were made at the Biooptics 

Laboratory and Medical Chemistry Laboratory, FK 

Unsri.  

Samples in the form of fresh vegetables were collected 

from 18 street stalls and 14 restaurants in Lorok Pakjo 

Village, Palembang (See Figure 1.). All types of fresh 

vegetables provided will be collected by buying 2 food 

menus that are already one package with fresh 

vegetables. Lalapan is wrapped separately with food 

and each type of lalapan is also wrapped separately. 

Then the samples were made into preparations using 

the sedimentation method. 

The preparation procedure was started by soaking 

fresh vegetables samples into 0.2% NaOH solution for 

30 minutes. Then set aside the fresh vegetables and 

soaking water for 1 hour. After that, the top of the 

soaking water is removed and 10-15 ml is left and then 

put into the tube. Next, label the tube and centrifuge at 

1500 rpm for 5 minutes. The top solution was 

discarded and the precipitate remained. Take one drop 

of sediment using a dropper, then drop it on the object 

glass. Then add one drop of 1% eosin using a dropper 

and cover with a cover glass and die using a 

microscope. 

 

 

Figure 1. Map of the location of street food stalls and restaurants where raw vegetables were sampled in 

Lorok Pakjo Village, Palembang. 
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3. Results 

 The sample of raw vegetables in this study was 

taken from 32 locations, consisting of 18 street food 

stalls and 14 restaurants in Lorok Pakjo Village, 

Palembang. The total number of samples obtained were 

80 raw vegetables samples. Based on data from 

observations made at the Biooptics Laboratory and 

Medical Chemistry Laboratory, FK Unsri, from 80 

samples found there were 20 positive samples 

contaminated with STH eggs and 60 other samples 

showing negative results.

 

 

Figure 2. Types of raw vegetables served at street food stalls and restaurants in Lorok Pakjo Village, 

Palembang. 

 

Table 1. Types of raw vegetables provided at street food stalls and restaurants in Lorok Pakjo, Palembang. 

 

Types of raw 

vegetables 

Locations 

Total 

Street food stalls Restaurants 

Cabbage 
Basil 

Cucumber 
Lettuce 

Eggplant 

18 
12 

17 
0 

0 

12 
6 

13 
1 

1 

30 
18 

30 
1 

1 

Total 47 33 80 

 Table 1. shows the number of samples and types of 

raw vegetables provided in street food stalls and 

restaurants in Lorok Pakjo Village, Palembang which 

consisted of 30 samples of cabbage, 18 samples of 

basil, 30 samples of cucumber, 1 sample of lettuce, and 

1 sample of eggplant. 

 

 From 80 samples there were 20 (25%) positive 

samples contaminated with STH eggs. In the cabbage 

salad, eight (10%) samples were positive for STH eggs, 

five from street stalls and three samples from 

restaurants. There were eight (10%) samples of basil 

vegetables, six from street stalls and two from 

restaurants. There were four (5%) samples of cucumber 
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vegetables, one from a street stall and three from a 

restaurant. No contamination was found in lettuce and 

eggplant. 

 

 

Table 2. Distribution of STH egg contamination frequency in raw vegetables at street food stalls 

Types of 
Vegetables 

Total (n) 
Number of 
Positives 

Frequency (%) 

Cabbage 
Basil 

Cucumber 
Lettuce 

Eggplant 

18 

12 
17 

0 

0 

5  

6  
1  

0 

0 

10.6% 
12.8% 

2.1% 
0 

0 

Total 47 12  25.5% 

 Table 2, showed that contamination of STH eggs in 

raw vegetables at street food stalls was 12 (25.5%) 

samples consisting of 5 (10.6%) cabbage samples, 6 

(12.8%) basil samples, and 1 cucumber (2 ,1%) sample. 

 

Table 3. Distribution of STH Egg Contamination Frequency in raw vegetables in Restaurants 

Types of 

Vegetables 
Total (n) 

Number of 

Positives 
Frequency (%) 

Cabbage 

Basil 

Cucumber 
Lettuce 

Eggplant 

12 
6 

13 
1 

1 

3 
2 

3 
0 

0 

9.1% 

6% 

9.1% 
0% 

0% 

Total 33 8 24.2% 
 

Table 3 showed that the contamination of STH eggs in 

fresh vegetables in restaurants was 8 (24.2%) samples 

consisting of 3 (9.1%) cabbage samples, 2 (6%) basil 

samples, 3 (9.1%) cucumber samples, and no STH egg 

contamination was found in lettuce and eggplant.  

 

Identification of STH nematode eggs 

There were 20 positive samples contaminated with STH 

intestinal nematode eggs with only one species of STH 

found, namely Ascaris lumbricoides infertile 

decorticate. The results of microscopic observations of 

STH eggs can be seen in Figure 3. 

Figure 3. Eggs of Ascaris lumbricoides infertile decorated with 100x magnification 
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Table 4. Number of STH eggs in street food stalls and restaurants 

Types of raw 

vegetables 

Locations 

Total Street food 
stalls 

Restaurants 

Cabbage 
Basil 

Cucumber 

Lettuce 
Eggplant 

5 
10 

2 

0 
0 

4 
6 

3 

0 
0 

9 
16 

5 

0 
0 

        Total          17            13      30 

 In Table 6. The number of STH eggs found were 30 

eggs consisting of 17 eggs were found in raw vegetables 

sample from the street food stall and 13 eggs were 

found in the raw vegetables sample from the 

restaurant. The highest number of eggs found in basil 

was 16 eggs, cabbage 9 eggs, and cucumber 5 eggs. 

 

4. Discussion 

 This study consisted of 80 samples of raw vegetables 

taken from 32 different locations, namely 18 street food 

stalls and 14 restaurants in Lorok Pakjo Village, 

Palembang. Sampling of raw vegetables was done once 

for 2 weeks. The types of raw vegetables obtained 

consisted of 30 samples of cabbage, 18 samples of 

basil, 30 samples of cucumber, 1 sample of lettuce, and 

1 sample of eggplant. 

In this study, 20 (25%) samples were positively 

contaminated with STH eggs from a total of 80 fresh 

vegetables samples. From 20 samples that were 

positively contaminated with STH, 12 (15%) samples 

came from street vendors and 8 (10%) other samples 

came from restaurants. The results of this study 

according to some studies that have been done before, 

such research has been carried out by Astria on 

vegetables offered at street food stalls around FK Unsri 

Campus Madang and RSMH Palembang get sth positive 

contamination 33.3% of 45 samples of vegetables.15 

The results of this study are also in accordance with 

the research conducted by Mutiara on raw vegetables 

sold in canteens around the University of Lampung. Of 

the 19 canteen or food stalls around the University of 

Lampung, found contamination STH 4 (21.1%) 

samples.16 

 Based on the type of raw vegetables, STH egg 

contamination in cabbage vegetables was 10%, basil 

was 10%, cucumber was 5%, and no STH 

contamination was found in lettuce and eggplant 

vegetables. Based on location, STH egg contamination 

in raw vegetables at street food stalls was 10.6% in 

cabbage vegetables, 12.8% in basil, and 2.1% in 

cucumbers. Meanwhile, STH egg contamination in raw 

vegetables in restaurants was 9.1% in cabbage, 6% in 

basil, 9.1% in cucumber, and no STH egg 

contamination was found in lettuce and eggplant 

vegetables. The results of STH egg contamination in 

cabbage were in accordance with the research 

conducted by Alfiani et al. at the Simpang Lima food 

court in Semarang which got the results of 

contamination of STH eggs as much as 54.5%17. The 

results of STH egg contamination in basil in this study 

were also the same as those conducted by Lobo et al. 

on fresh basil grilled fish sellers in Palu with 39.8% STH 

egg contamination results8. There are differences in the 

results of STH egg contamination in fresh cucumbers. 

Research conducted by Nasution on cucumber 

complementary to chicken penyet in Medan Teladan 

and Setiawan sub-districts on cucumber in a street 

food stall in Makassar City found that there was no STH 

egg contamination in cucumber18,19. Differences in the 

results of STH egg contamination were also found in 

lettuce. Prameswarie et al. get the results that there is 

STH contamination in lettuce vegetables sold in food 

stalls in Seberang Ulu II Palembang District as much 

as 65%20. There is no STH egg contamination in lettuce 

and eggplant. This can be caused by good hygiene and 

sanitation of the seller's food, such as washing hands 

before processing fresh vegetables, choosing good and 
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fresh vegetables, good processing of fresh vegetables by 

removing some of the outer layers of fresh vegetables 

and washing fresh vegetables. before serving so that the 

fresh vegetables sold at that location are clean19.21. 

 STH egg contamination in fresh vegetables can 

occur due to poor hygiene associated with the process 

of growing, harvesting, packing, transporting, and 

storing vegetables22. Environmental factors such as 

climate, geography, temperature, soil type, and rainfall 

also play an important role that contributes to the 

prevalence of parasitic infections23. In addition, the 

morphology of fresh vegetables also plays a role in the 

possibility of STH contamination18. In this study, STH 

egg contamination was most commonly found in 

cabbage and basil vegetables. This is probably due to 

the fact that cabbage and basil have short stems so that 

the leaves are close to the soil surface and have very 

curved and uneven leaf surfaces so that worm eggs are 

easy to stick and difficult to clean16,24. Contamination 

of STH eggs can occur during the pre-harvest handling 

process such as planting using organic fertilizers from 

livestock or human waste, irrigation using wastewater 

that is not treated adequately, and vegetable growing 

land can also be a source of STH transmission because 

the soil is loose and moist for cultivation. Planting 

vegetables is a very suitable medium for the 

development of worms considering that there is still a 

habit of defecation in the garden soil (in certain 

areas)9,25.  

 While in the process of post-harvest handling, 

contamination may occur during the process of storage 

and distribution of unhygienic26.It is better to wash 

fresh vegetables before storing so they are not 

contaminated with STH and do not cause cross-

contamination with other vegetables. In addition, the 

storage of raw vegetables are not clean and moist, 

allowing STH eggs to survive and develop into the 

infective form27.STH eggs can survive at low 

temperatures, so storing fresh vegetables in the 

refrigerator will not remove or damage STH eggs28.

 Poor hygiene during the sales process, preparation, 

and consumption is also contributing role in STH 

contamination in vegetables26.Good vegetable washing 

technique is to rinse each piece leaves under running 

water, after which it can be done soaking vegetables in 

water with a little salt so that the remaining dirt and 

small animal veterinary attached to the leaf could be 

dead andmissing.29 Before serving food, sellers should 

wash their hands with soap and running water and use 

assistive devices (gloves/food tongs) to reduce the 

possibility of contamination15,30. 

 The type of STH eggs found in this study was only 

eggs decorated Ascaris lumbricoides infertile. These 

results are consistent with a study conducted by Astria 

which contained only eggs Ascaris lumbricoides 

infertile15. Adrianto also found the same result, namely 

only eggs were found Ascaris spp32. The same result 

was also found by Pradiastuti that only eggs were found 

Ascaris lumbricoides decorticated31. Infertile eggs (eggs 

that are not fertilized) are not harmful to the body 

because these eggs will not cause infection if ingested33. 

Only Eggs were found, Ascaris lumbricoides this could 

be due to the nature of eggs Ascaris lumbricoides which 

survive in the soil at freezing temperatures which are 

usually found in winter8.eggs Ascaris lumbricoides can 

survive at temperatures < 8oC but eggs Trichuris 

trichiura will spoil at these temperatures28.eggs Ascaris 

lumbricoides are also resistant to chemical 

disinfectants and to temporary immersion in harsh 

chemicals. In addition, eggs can also live for months in 

sewer water and feces8. Mature eggs of Ascaris 

lumbricoides can generally survive for several years in 

cold, hot, or dry weather, whereas hookworms can only 

survive for about 7-8 weeks34. 

 Different results in the study conducted by Alsakina 

et al. that there are variations in the contamination of 

STH eggs, namely contamination due to Ascaris 

lumbricoides as much as 34.1%, theneggs Trichuris 

trichiura and hookworms each by 1.58%35. Variations 

were also found in the research conducted by Nasution, 

namely contamination of eggs Ascaris lumbricoides as 

much as 14.7%, while eggseggs Trichuris trichiura as 

much as 3.4% and hookworm as much as 1.1%18. 

Varied types of eggs were also found in the study 

conducted by Alfiani et al., namely the contamination 

of eggs Ascaris lumbricoides as much as 27.3%, eggs 

Trichuris trichiura as much as 18.2%, and hookworm 

eggs as much as 9.1%17. 
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 The number of STH eggs found from 20 samples of 

raw vegetables that were positively contaminated with 

STH eggs in this study were 30eggs Ascaris 

lumbricoides. The highest number of eggs found in 

fresh basil was 16 eggs, cabbage salad 9 eggs, and 

cucumber 5 eggs. The number of STH eggs found in 

each sample varied from 1 to 4 STH eggs. The results 

of this study can be compared with research conducted 

by Astria on fresh vegetables provided in food stalls 

around FK Unsri Madang and RSMH Palembang. Of the 

45 samples collected, 15 samples were found to be 

contaminated with STH eggs with the number of STH 

eggs found as many as 30eggs Ascaris lumbricoides15. 

The results with fewer STH eggs were found in a study 

conducted by Pradiastuti on watercress, cabbage, and 

basil in Sekip Traditional Market and PTC Palembang 

Modern Market. From a total of 41 samples collected, 

there were 9 samples from Sekip Traditional Market 

contaminated with STH eggs with 12 eggs of Ascaris 

lumbricoides and 6 samples from Modern Market PTC 

Palembang contaminated with STH eggs with 7 eggs of 

Ascaris lumbricoides31. 

 

5. Conclusion 

Based on the results of research that has been 

carried out regarding the contamination of eggs Soil 

Transmitted Helminths (STH) in raw vegetables at street 

food stalls and restaurants in Lorok Pakjo Village, 

Palembang, it can be concluded that there are 80 

samples of raw vegetables that have been collected from 

18 street food stalls and 14 restaurants in Palembang. 

Lorok Pakjo Village, Palembang. The types of raw 

vegetables obtained consisted of 30 samples of 

cabbage, 18 samples of basil, 30 samples of cucumber, 

1 sample of lettuce, and 1 sample of eggplant. Of the 

total 80 samples that have been collected, there were 

20 (25%) positive samples contaminated with STH eggs 

with positive results of STH eggs on cabbage vegetables 

as many as 8 (10%) samples, 8 (10%) basil samples, 4 

(5%) cucumbers) samples, and no STH contamination 

was found in lettuce and eggplant. STH egg type found 

only eggs of Ascaris lumbricoides infertile decorticated. 

The number of STH eggs found from 20 raw vegetables 

samples that were positively contaminated with STH 

eggs in this study were 30 eggs Ascaris lumbricoides. 

The number of STH eggs found in each sample varied 

from 1 to 4 STH eggs. 
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