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Abstract 
Introduction: Instestinal parasites caused food contamination. 

Flies are known to act as mechanical vectors that can transfer 

protozoan parasites and helminth eggs from contaminated 

sources to exposed food. Objective: This study aimed to 

identify intestinal protozoa and helminth eggs carried by flies 

collected from traditional cake vending sites in Palangka 

Raya City, Central Kalimantan, Indonesia. Methods: This 

study employs an observational research design, focusing on 

descriptive analysis. A sampling of flies was collected at nine 

locations. The flies that were successfully collected, were 

identified morphologically and examined microscopically to 

detect the presence of protozoan parasites and worm eggs 

attached to the surface of the flies' bodies. Results: The 

results showed that Musca sp. and Chrysomya sp. were the 

fly species collected during the study. There are two 

protozoan parasites found in two locations,  Blastocystis sp. 

and Endolimax sp. Musca sp. was the dominant fly species 

(78 specimens), while Chrysomya sp. was less frequently 

encountered (11 specimens). In addition, helminth eggs 

including Ascaris sp., were identified conducted on the 

external morphology of flies, indicating fecal contamination 

in the study environment. Conclusions: In conclusion, flies 

collected from traditional cake vending sites in Palangka 

Raya City were found to carry intestinal protozoa and 

helminth eggs, highlighting their role as mechanical vectors 

of parasitic contamination. These findings emphasize 

highlighting the critical role of enhancing environmental 

sanitation and food hygiene in mitigating the risk of parasite 

transmission through food. 

 

Keywords: Identification; Parasitic protozoa; Helminth eggs; 

Flies; Traditional cake  

 

Abstrak 

Pendahuluan: Parasit usus akibat kontaminasi makanan. Lalat 

dikenal sebagai vektor mekanis yang dapat memindahkan 

parasit protozoa dan telur cacing dari sumber yang 

terkontaminasi ke makanan yang terpapar. Metode: 

Penelitian ini menggunakan desain penelitian observasional, 

dengan fokus pada analisis deskriptif. Sampel lalat 

dikumpulkan di sembilan lokasi. Lalat yang berhasil 

dikumpulkan diidentifikasi secara morfologis dan diperiksa 

secara mikroskopis untuk mendeteksi keberadaan parasit 

protozoa dan telur cacing yang menempel pada permukaan 

tubuh lalat. Hasil: Hasil penelitian menunjukkan bahwa 

Musca sp. dan Chrysomya sp. adalah spesies lalat yang 

dikumpulkan selama penelitian. Terdapat dua parasit 

protozoa yang ditemukan di dua lokasi, yaitu Blastocystis sp. 

dan Endolimax sp. Musca sp. merupakan spesies lalat yang 

dominan (78 spesimen), sedangkan Chrysomya sp. lebih 

jarang ditemukan (11 spesimen). Selain itu, telur cacing 

parasit termasuk Ascaris sp., diidentifikasi berdasarkan 

morfologi lalat yang menunjukkan adanya kontaminasi feses. 

Kesimpulan: Lalat yang dikumpulkan dari tempat penjualan 

kue tradisional di Kota Palangka Raya ditemukan membawa 

protozoa usus dan telur cacing parasit yang yang peran 

sebagai vektor mekanis kontaminasi parasit. Temuan ini 

menekankan pentingnya peningkatan sanitasi lingkungan dan 

kebersihan makanan dalam mengurangi risiko penularan 

parasit melalui makanan. 
 

Kata Kunci: Identifikasi; Protoza parasit; Telur cacing; Lalat; 
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1. Introduction 

Diarrheal disease remains a major public health 

problem in Indonesia, within to the consumption of 

food contaminated with intestinal parasites. Intestinal 

parasites, including protozoa and helminths such as the 

risk of infection from pathogens such as Giardia 

lamblia, Entamoeba histolytica, Cryptosporidium spp.,
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 Ascaris lumbricoides, and Trichuris trichiura, are 

known to contribute to diarrheal illness, particularly in 

environments with poor sanitation. As reported by the 

World Health Organization (WHO) in 2024, diarrheal 

diseases account for nearly 443,832 annual fatalities in 

children under five, alongside 50,851 deaths in the 5–9 

age bracket. In the Indonesian context, the 2023 

Indonesian Health Survey (SKI) indicates a national 

diarrhea prevalence of 4.3% across all demographics 

and 7.4% among children under five. In Central 

Kalimantan Province, 18,327 diarrhea cases were 

recorded in 2023, while in Palangka Raya City the 

number of cases increased from 1,010 in 2022 to 1,739 

in 2023. 

Globally, intestinal protozoan infections remain 

an important cause of diarrhea in developing countries. 

Abdoli et al. (2024) reported high prevalence rates of 

protozoan parasites in several Asian countries, with 

commonly identified species including Giardia 

duodenalis, Entamoeba histolytica, Entamoeba coli, 

and Cryptosporidium spp. In Indonesia, various studies 

have demonstrated a strong association between food 

contamination by intestinal parasites and diarrheal 

disease, highlighting the role of environmental 

sanitation and food-handling hygiene in parasite 

transmission. One of the key factors contributing to 

parasitic contamination of food is the presence of flies 

acting as mechanical vectors. Flies frequently land on 

feces, garbage, and decomposing organic matter, 

allowing infective stages of intestinal parasites to 

adhere to their body surfaces and subsequently be 

transferred to exposed food. Studies conducted in 

Indonesia have shown that the green bottle fly 

C.megacephala and the housefly M.domestica were 

positive for carrying helminth eggs, including 

A.lumbricoides and T. trichiura, on their body surfaces 

(Ryani et al., 2017; Tan & Machrumnizar, 2018). 

These findings indicate that flies commonly found in 

food-related environments play a significant role in the 

mechanical transmission of soil-transmitted helminths. 

Similar findings have been reported internationally. 

Similar findings have been reported internationally. In 

Iraq, M.domestica was found to carry intestinal 

protozoa, including E.histolytica and G.lamblia, as 

well as several helminth eggs, such as A.lumbricoides, 

E.vermicularis, H.nana, T.trichiura, and 

S.stercoralis¹².  

The presence of protozoa and the presence of 

helminth eggs attached to the external body surfaces of 

flies indicates fecal contamination in the surrounding 

environment and highlights the function of flies as 

mechanical vectors for the transmission of intestinal 

parasites. However, studies that simultaneously 

investigate protozoan parasites and helminth eggs 

carried by flies associated with traditional cake snacks 

remain limited, particularly in Palangka Raya City, 

Central Kalimantan. Traditional cakes are often 

displayed uncovered, increasing the risk of fly-borne 

contamination. Therefore, this study aimed to identify 

intestinal protozoa and helminth eggs on flies collected 

from traditional cake vending sites in Palangka Raya 

City, Indonesia, to support food safety improvement 

and diarrheal disease prevention. 

2. Materials And Methods 

This research utilized a descriptive, 

observational, laboratory-based design. The fly 

specimens were gathered through a purposive sampling 

technique. The study samples consisted of flies landing 

on traditional cake snacks sold at several locations in 

Palangka Raya City. In total, nine sampling locations 

were included in the research. 

 Figure 1.  Locations of fly sampling in Palangka Raya 

City 

 

Collected flies were processed using the 

sedimentation method. The flies were first immersed in 

sterile distilled water. The mixture was centrifuged at 

2000 rpm for 5 minutes, after which the sediment was 

pipetted onto a glass slide. Microscopic examination 

was then conducted at 40× magnification to identify 

the presence of pathogens using microscope compound 

to observe the presence of parasitic protozoa and 

helminth egg, using standard identification references 

by Soulsby (1982), Garcia (2007), and John & Petri 

(2006). The study protocol was approved by the Health 

Research Ethics Committee of the Faculty of Medicine, 

Universitas Palangka Raya (Reference No: 

129/UN24.9/LL/2025). 

 

3. Results And Discussion 

Identification of Flies collected from traditional 

cake vending sites in Palangka Raya City flies sampled 

from traditional cake stalls in Palangka Raya were 

categorized based on their morphological 

characteristics. The results showed that the flies 

obtained during sampling belonged to Musca sp. and 

Chrysomya sp. (Fig.1). Identification was performed 

by observing external features, including body size, 

body color, with the morphology of the head, thorax, 

abdomen, and wings. Musca sp. was identified by its 

small to medium body size, grayish body coloration, 

and the presence of longitudinal dark stripes on the 

thorax (Rahmayanti et al., 2022; Supiyani et al., 2025). 

In contrast, Chrysomya sp. was characterized by a
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larger body size and a distinctive metallic green to 

bluish coloration with a shiny body surface (Oematan 

& Moenek, 2018). The presence of both fly species at 

traditional cake vending sites suggests environmental 

conditions that support fly  

activity, such as uncovered food displays, 

organic waste, and inadequate sanitation, supporting 

highlighting their role as potential mechanical vectors 

for the transmission of enteric pathogens pathogenic 

microorganisms. 
 

 

 
Figure 2. Musca sp. flies are shown in images (a,b,c, d, e) while Chrysomya sp. flies are shown in images (f, g, h, i, j). 

The flies were observed under a stereo microscope at appropriate magnification for morphological identification from 

collecting in tradisional cake market. 

  

Protozoan parasites were detected at two 

locations. Blastocystis sp. was identified at Jl. Tjilik 

Riwut with two findings, while Endolimax sp. was 

detected at Jl. Pasar Kahayan with one finding. 

Helminth eggs identified in this study were eggs of 

Ascaris sp. These eggs were detected at Jl. Rajawali, Jl. 

Christopel Mihing, and Jl. Pasar Besar, each with one 

to two findings, indicating fecal contamination in 

multiple sampling sites. In total, three findings were 

recorded as protozoan parasites, and one finding was 

worm eggs from Ascaris sp. A total of 89 flies were 

examined, consisting of 78 specimens of Musca sp. and 

11 specimens of Chrysomya sp. Musca sp. was the 

dominant fly species across all sampling locations, 

whereas Chrysomya sp. was present at only a limited 

number of sites. 

 

 Table 1. Characteristics of parasitic protozoa detected on flies in Palangka Raya  

 

Using microscope of flies revealed the presence 

of intestinal protozoa, namely Blastocystis sp. and 

Endolimax sp., on the body surface of flies. The 

detection   of   these    protozoa    indicates    fecal   in   

contamination of traditional cake vending  sites  and  

reflects  inadequate  environmental sanitation.  

Blastocystis sp. was predominantly observed in the 

vacuolar  form,  appearing  as  round  to  oval 

structures haracterized by a large central vacuole that 

occupies the majority of the intracellular space, causing 

the cytoplasm to form a thin peripheral layer peripheral 

rim, while the nucleus was not clearly visible under 

light microscopy. This morphology corresponds to the 

 

 

vacuolar form of Blastocystis sp. commonly reported in 

environmental and fecal samples and is frequently 

associated with contaminated food and water sources. 

Endolimax sp. was identified in the cyst stage, 

characterized by small oval-shaped structures with thin 

cyst walls and granular cytoplasmic contents. The 

nucleus exhibited a large karyosome without peripheral 

chromatin, which is a distinguishing feature of 

Endolimax sp. cysts (Garcia, 2007). The presence of 

cysts indicates that the protozoa were in a resistant 

stage, enabling survival outside the host and increasing 

the potential for transmission through contaminated 

surfaces and food. 

No Site Parasite (n) 
Species of flies 

Musca sp. Chrysomya sp. 

1 S 02°10.250’E 113°52.200’ Blastocystis sp. 2 9 0 

2 S 02°10.247'E 113°52.199’ Ascaris sp. 2 8 3 

3 S 02°11.888’E 113°54.556’ - 0 9 0 

4 S 02° 12.443’E113°54.617’ Endolimax sp. 1 8 4 

5 S 02°12.289’E 113°53.285’ - 0 7 0 

6 S 02°14.511’ E 113°55.199’ Ascaris sp. 1 11 0 

7 S 02°17.232’ E 113°55.124’ - 0 8 0 

8 S 02°13.232’ E 113°66.638’ Ascaris sp. 2 9 4 

9 S 02°12.561’ E 113°56.177’ - 0 9 0 

Total 8 78 11 

(a) 

 

(b) 

 

(c) 

 

(d) 

 

(e) 

 

(f) 

 

(g) 

 

(h) 

 

(i) 

 

(j) 
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In addition to protozoa, microscopic observation 

also revealed the presence of helminth eggs identified 

as Ascaris sp. on flies collected from the same vending 

sites. The Ascaris sp. eggs observed were oval to oval-

elongated in shape, with thick shells, yellowish to 

brown bile staining, and granular internal contents. 

Morphological variation was observed, with some eggs 

exhibiting a rough outer surface while others appeared 

smoother. These characteristics are consistent with the 

typical morphology of Ascaris sp. eggs identified under 

light microscopy. The presence of Ascaris sp. eggs on 

the body surface of flies indicates fecal contamination 

in the surrounding environment (Garcia, 2007; John & 

Petri, 2006; Soulsby, 1982). Moreover, Ascaris eggs 

are known for their ability to persist under unfavorable 

environmental conditions and to adhere easily to fly 

body parts such as legs, mouthparts, wings, and body 

hairs, thereby reinforcing the role of flies as 

mechanical vectors in the transmission of helminth 

infections, particularly in food vending environments 

with uncovered products. 

 

 
Figure 3. The microscopic examination results showed protozoa images of (a); Blastocystis sp, (b); Endolimax sp. (c) 

eggs of Ascaris sp. The observations were conducted using a compound microscope at magnifications of 10×10 and 

400x to identify morphological characteristics.  

 

The simultaneous detection of Blastocystis sp., 

Endolimax sp., and Ascaris eggs confirms that flies act 

as mechanical vectors of multiple intestinal parasites. 

Mechanical transmission occurs through the physical 

transfer of infective stages from contaminated sources, 

such as feces or organic waste, to exposed food without 

parasite development within the vector. Flies 

frequently land on feces, garbage, and decomposing 

organic matter before landing on food. During feeding, 

flies may regurgitate digestive contents or defecate on 

food surfaces, further increasing the risk of 

contamination (Arif et al., 2025). 

The presence of these parasites on flies reflects 

the sanitary conditions of traditional cake vending 

environments. Factors such as uncovered food 

containers, inadequate waste management, and high fly 

density contribute to the persistence of fecal 

contamination (Fitri & Sukendra, 2020). These 

conditions facilitate the transfer of intestinal parasites 

from contaminated sources to ready-to-eat traditional 

cake snacks, increasing the potential risk of 

transmission to consumers.Overall, the findings of this 

study demonstrate that Musca sp. and Chrysomya sp. 

collected from traditional cake vending sites in 

Palangka Raya City carry intestinal protozoa and soil-

transmitted helminth eggs. The significant role of flies 

in transporting intestinal parasites highlights the urgent 

need for better environmental hygiene and food safety 

standards. Implementing integrated fly control 

measures is essential to reduce the prevalence of 

parasitic contamination in traditional food settings. 

 

4. Conclusion 

This study demonstrated that flies collected 

from traditional cake vending sites in Palangka Raya 

City consisted of Musca sp. and Chrysomya sp., which 

are synanthropic fly species commonly associated with 

human activities and environments with suboptimal 

sanitation. The presence of these fly species reflects 

environmental conditions that support fly activity in 

traditional food vending areas. Microscopic 

examination revealed the presence of intestinal 

protozoa, namely Blastocystis sp. and Endolimax sp., 

as well as helminth eggs identified as Ascaris sp. on 

the body surface of flies. The detection of protozoan 

cysts and Ascaris sp. eggs indicates fecal 

contamination in the vending environment. The 

simultaneous presence of protozoa and Ascaris sp. eggs 

on flies confirms the role of flies as mechanical vectors 

capable of transferring intestinal pathogens and 

parasitic stages to human food sources parasite stages 

from contaminated sources to exposed traditional cake 

snacks. Overall, these findings highlight the potential 

risk of parasitic contamination associated with 

traditional cake consumption. Therefore, improving 

environmental sanitation, ensuring proper food 

covering, and implementing effective fly control 

measures are essential to reduce the risk of intestinal 

parasite transmission in traditional cake vending 

settings. 
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