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Abstract: Meat flies (Sarcophaga sp.) are one of the vectors of infection. Meat flies 

often fly by using contact wings with legs so that the fly’s flying area is very wide. This 

study uses qualitative and exploratory methods aimed at knowing the types of bacteria 

that can be found on the wings of meat flies (Sarcophaga sp.) through molecular 

identification. Samples were taken from the body parts of the right and left wings of meat 

flies, which were coded (B1) left wing of fly 1; (A2) right wing of fly 2; (B2) left wing 

of fly 2; (A3) right wing of fly 3; (B3) left wing of fly 3; (A4) right wing of fly 4; (B4) 

left wing of fly 4; (A5) right wing of fly 5; (B5) left wing of fly 5. Meat fly wings 

(Sarcophaga sp.) were inoculated on BHIB day NA medium, molecular identification 

day was done using 16S RNA. Based on molecular data, pathogenic bacteria were found 

in sample A5: Bacillus cereus, B. anthracis, and B. tropicus; and in sample B5, 

Moellerella wisconsensis was found. This research can provide a biological explanation 

of the hadith of the Prophet Muhammad (peace be upon him) about flies, indicating the 

presence of pathogenic bacteria on the wings of flesh flies (Sarcophaga sp.). 

Keywords: Molecular identification; pathogenic bacteria; Sarcophaga sp.; fly wings 

 

Abstrak: Lalat daging (Sarcophaga sp.) merupakan salah satu vektor berbagai penyakit 

infeksi. Lalat daging banyak bergerak dengan menggunakan sayap dibandingkan dengan 

kaki, sehingga area terbang lalat sangat luas. Penelitian ini menggunakan metode 

kualitatif dan eksploratif yang bertujuan untuk mengetahui jenis bakteri yang terdapat 

pada sayap lalat daging (Sarcophaga sp.) melalui identifikasi molekuler. Sampel diambil 

dari bagian tubuh lalat daging sayap kanan dan kiri yang diberi kode (B1) sayap kiri lalat 

1; (A2) sayap kanan lalat 2; (B2) sayap kiri lalat 2; (A3) sayap kanan lalat 3; (B3) sayap 

kiri lalat 3; (A4) sayap kanan lalat 4; (B4) sayap kiri lalat 4; (A5) sayap kanan lalat 5; 

(B5) sayap kiri lalat 5. Sayap lalat daging (Sarcophaga sp.) diinokulasi pada medium 

BHIB dan NA, dan identifikasi molekuler menggunakan 16S RNA.  Berdasarkan data 

molekuler ditemukan bakteri patogen pada sampel A5, yaitu Bacillus cereus, B. 

anthracis, dan B. Tropicus; pada sampel B5 ditemukan Moellerella wisconsensis. Hasil 

penelitian ini dapat membuktikan kebenaran hadits Rasululloh SAW tentang lalat dari 
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perspektif biologis dengan membuktikan adanya bakteri patogen yang ditemukan pada 

sayap lalat daging (Sarcophaga sp.).  

Kata kunci: Identifikasi molekuler; Bakteri patogen; Sarcophaga sp; sayap lalat 
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Introduction 

Inspired by the hadith contained in the Sahih Bukhary No. 5336, two studies 

have been carried out in the biology department of UIN Alauddin Makassar in 2016, 

concerning the identification of biochemical, microbiological, and molecular 

bacteria found on the left and right wing of house flies (Musca domestica), and 

research on bacterial identification in biochemistry, microbiology and molecular 

found on the left and right wings of green flies (Chrysomya sp.). 

The fact that we obtained from the first study was that B. cereus bacteria 

were identified from the wings of the house fly (M. domestica). Bacillus cereus 

bacteria are pathogenic bacteria that can cause disease in human, these bacteria are 

able to produce spores that are resistant to heat and dehydration. Cases of poisoning 

that have occurred and have been reported to date are often associated with 

processed foods from vegetable flour such as pasta, rice, potatoes, bread and 

noodles (Ehling-Schulz, Lereclus, & Koehler, 2019). Another species, the flesh fly, 

or Sarcophaga, is a member of the family Sarcophagidae and the order Diptera, 

primarily distributed in Asia, including China, Thailand, Laos, and Sri Lanka 

(Monyama et al., 2023; Nayduch et al., 2023). Adults are potential vectors for the 

spread of pathogens, important in medicine and sanitation (Wang et al., 2020). 

In the second study, the results of 3 types of bacteria in the wings of green 

flies (Chrysomya sp.), namely Acinetobacter baumannii, Escherichia coli and 

Pantoea agglomerans. These 3 species of bacteria are pathogenic bacteria, which 

act as carrier vectors of a disease (Giermasińska-Buczek et al., 2024; Kumar et al., 

2023; Yehya et al., 2025).  A. baumannii cause pneumonia, meningitis, septicemia, 

burns or surgical wounds (Li et al, 2017). E.coli cause acute diarrhea (Zhou, 2018). 

P. agglomerans cause bacteremia, lower respiratory tract infections, skin infections, 

soft tissue infections, urinary tract infections, endocarditis, intraabdominal 

infections, septic arthritis, osteomyelitis, and eye infections (Hammed et al., 2023; 

Kaur et al., 2020; Mirtella et al., 2021; Yamada et al, 2017). 

Based on the two studies, then an inspired exploration study of the Bukhary 

hadith was conducted on fly so many pathogenic bacteria that can cause disease in 

humans, while on the one hand flies are very close to human life . Bukhary Hadith 

seems to be an enlightenment that behind the pathogenic bacteria found in flies, it 

turns out that Allah has entrusted anti-bacteria to the other wing of the fly (Claresta 

https://doi.org/10.22373/ekw.v11i2.14962
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et al., 2020; Mufid & Sattar, 2023). Scientifically this is very acceptable, given the 

fact that flies can live even with bacteria in their wings, meaning that the true 

designer has prepared anti-bacteria on the other wing.  

This research is a The Development of Department  because it is closely 

related to the Biology Department Vision, which is to become a place for 

civilization in the development of Biology science and its application based on 

biodiversity, imbued with the values of the Qur’an and Al-Hadith so that it gives 

birth to biologists who believe, have faith, are intelligent, independent and 

achievers ( http://bio.fst.uin-alauddin.ac.id/visi ). 

 

Methods 

Sample Preparation 

 The sample uses the right and left wings parts of the flesh fly body part of 

Meat flies (Sarcophaga sp.)   The morphological characteristics of the flesh fly are 

a gray body with three longitudinal black lines on the thorax (back) and a checkered 

pattern on the abdomen (stomach), has striking red eyes, and a hairy body. Sampling 

was carried out in a sterile way. The fly wing is inserted into an eppendorf tube 

containing phosphate-buffered saline (PBS). The purpose of this technique in 

principle is to dissolve or release microbes from the substrate (Kumar et al., 2023). 

Preparation Media 

Nutrien Agar (NA) media is by dissolving 23 grams of NA powder into one 

liter of distilled water, the solution formed is put into a Schott bottle then mixed to 

homogeneous. Media NA was sterilized in autoclave for 15 minutes at 121 oC (C 

Idibie, 2018). 

Media BHI (Brain Heart Infusion Broth). The manufacture of this media is 

by dissolving 7.4 grams of BHI powder into the 200 ml of distilled water, then 

homogenized. After that, put in test tube then the mouth of the tube is closed using 

dry cotton then put in clear plastic then tied tightly and labeled. After then sterilized 

for 15 minutes at 121°C in an autoclave then cooled and put in the refrigerator 

(Shankar et al., 2018 ;  Park et a.l, 2019). 

Isolation of bacteria 

 A total of 5 flies, each fly separated from its body right wing and left wing 

so that 10 samples of fly wings are obtained meat (Sarcophaga sp.). The 

determination of the right and left wings is determined by following the direction 

of the fly’s body. Samples were taken from the body parts of right and left wing 

flesh flies coded (B1) left wing fly 1; (A2) right wing of fly 2; (B2) left wing of fly 

2; (A3) right wing of fly 3; (B3) left wing of fly 3; (A4) right wing of fly 4; (B4) 

left wing of fly 4; (A5) right wing of fly 5; (B5) left wing of fly 5. Each fly wing 

sample was put into an Eppendorf tube containing PBS is then inserted into the tube 

eppendorf containing BHI media. After that, it was incubated at 37°C for 24 hours. 

The culture of BHI will experience turbidity indicates bacterial growth. Samples 

http://bio.fst.uin-alauddin.ac.id/visi
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were propagated into the prepared media (NA media) to identify growing microbes 

(Troha & Buchon, 2019; Tonner, 2018). 

Molecular Identification 

Polymerase Chain Reaction (PCR) Amplification 

 The process includes 3 stages, namely denaturation at 95 0C for 30 seconds, 

annealing at     55 0C for 30 seconds and extention at 72 0C for 1 minute. 46 This 

procedure was performed on isolated DNA samples, extracting DNA from the 

sample and aquadest as a negative control. “PCR mix” is inserted into the PCR tube: 

Table 1. Property of Primer Mix 

Reaction (µl) 

ddH2O 34.75 

10X PCR buffer 5 

25 mM MgCl 2 2 

5 mM Dntp 1 

Reverse primer (20pmol) 1 

Forward primer (20pmol) 1 

Hotstart DNA pol. 0.25 

DNA sample 5 

Total premix 50 

 

Amplification is done using a PCR machine (DNA thermal Cycler). For 

PCR amplification, the initial stages of denaturation at 95 ºC for 15 minutes, then 

94 ºC for 1 minute, annealing at 55 ºC for 30 seconds, extension of 72 ºC for 1 

minute as many as 40 cycles followed by a final extension of 72 ºC for 5 minutes 

and 12ºC ± 30 minutes for storage (Mordechai, 1999). 

Agarose gel electrophoresis 

Agarosa is made by dissolving 2 g of agarose (BioRad) in 100 ml of 0.5 x 

Tris borate EDTA (100 g Tris base, 27.5 g boric acid, 20 ml 0.5 M EDTA pH 8.047 

in 1 liter of water). Then it is heated to boiling and dissolves. Then added 1 μl of 

ethidium bromide (0.2 μg / ml) and put it in a comb-mounted gel printer. After 

agarose solidifies (about 30 minutes) then put it in an electrophoresis tank 

containing 0.5% TBE solution. Enter the sample DNA which has been mixed with 

a “loading dye” liquid into the well with a ratio of 2: 1, then put a 100 bp marker 

after the entire sample is inserted. The electrode is connected to the power supply 

and then turned on for 1 hour + voltage of 100 volts, 400 Ampere. After that, the 

electrophoresis device is turned off then the gel from the device is taken. The gel is 

transferred into the UV trans illuminator then the results are observed on the 

computer. The size of the PCR amplification fragment was determined by 

comparing the position of the DNA marker size (Marker) with the size of the sample 

fragment. Positive results are indicated by the presence of a band at 996 bp 

(Mordechai, 1999). 
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Sequencing Data Analysis 

Sequencing data analysis is done using DNA star software program. For 

sequence alignment analysis, it is done by comparing the queries obtained with 

those already in the Gene Bank with the NCBI internet searches database 

(http://www.ncbi.nlm.nih.gov ) using BLAST (Basic Local Alignment Search 

Tool). 

 

Results and Discussion 

 Bacteria isolation in wings of flesh flies Sarcophaga sp. The results 

obtained were 9 isolates, namely B1, A2, B2, A3, B3, A4, B4, A5, B5 and 1 sample 

had no bacterial colony growth, namely A1. 

 

Figure 1. The results of the bacterial culture of the wings of the flesh fly (Sarcophaga sp.) on media 

NA: (B1) left wing of fly 1; (A2) fly right wing 2; (B2) fly left wing 2; (A3) fly right wing 3; (B3) 

fly’s left wing 3; (A4) fly right wing 4; (B4) fly’s left wing 4; (A5) right wing fly 5; (B5) fly left 

wing 5. 

A total of 5 meat flies (Sarcophaga sp.) were separated from the right wing 

(A) and left wing (B) so that 10 samples of the meat fly wing (Sarcophaga sp.) were 

http://www.ncbi.nlm.nih.gov/
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obtained. Then each sample was dipped into an Eppendorf tube containing PBS 

(Phosphate Buffer Saline). PBS is a solution containing Potassium Chloride, 

Potassium Phosphate, Sodium Chloride, Sodium Phosphate dissolved in distilled 

water. PBS is a buffer solution that functions to maintain and maintain cell pH and 

osmolarity levels, a physiological solution that is isotonic and non-toxic to cells 

(Mai-Prochnow et al., 2016). 

Based on the observation of bacterial isolation, it was found that there was 

bacterial growth on NA media, namely isolates B1, A2, B2, A3, B3, A4, B4, A5, 

B5. This is because NA media contains the main compounds that support the growth 

and development of bacterial cells. Meat extract and peptone are broken down into 

glucose, amino acids and minerals which are the main components of bacterial cell 

membranes and organelles (Mohamed et al., 2016). 

After the isolation of the bacteria, the colony morphology was observed by 

looking at the shape and color of each sample, then Gram staining was performed 

and observed under a microscope with a certain magnification. Gram staining is 

carried out with the aim of identifying the bacteria obtained so that they can be 

distinguished from Gram positive bacteria or Gram negative bacteria (Bayonova, 

2018; Chandrakasan et al., 2026; Lainjong et al., 2021; Yanestria et al., 2019). 

Based on observations of colony morphology and gram staining, the 

susp.ected bacteria obtained were isolates B1, A3, B3, A4, A5 and B5, suspected 

to be Bacillus sp. Meanwhile, isolates A2, B2 and B4 were suspected to be 

Staphylococcus sp. 

Molecular Identification of Pathogenic Bacteria 

The results of the analysis of the molecular weight of bacterial DNA 

contained in the wings of the meat fly (Sarcophaga sp.) can be shown in Figure 2. 

The success of the DNA and PCR isolation processes will be seen in the 

electrophoresis results, where the DNA sequences will have bright bands after 

being visualized using UV light. The results of electrophoresis obtained on samples 

A5 and B5 are the presence of DNA bands that have the same size with a length of 

1200 bp, so that the bacterial DNA amplification process was successfully carried 

out. 

 



Mashuri Masri, Hajrah, Asfiana,  Rusny & Syafrina Sari Lubis : Molecular Identification of 

16S RNA of Pathogenic Bacteria From The Wings of Flesh Flies (Sarcophaga sp.)  

Inspired by The Hadith of The Prophet SAW, Bukhari's History About Flies 

Elkawnie: Journal of Islamic Science and Technology Vol. 11, No. 2, December 2025 
(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v11i2.14962  | 195 

 

Figure 2. Electrophoresis results visible on Gel doc: M (marker); A5 (left-wing sample);  

B5 (right wing sample) 

The next identification is molecular identification where the steps taken are 

extraction, amplification and electrophoresis. The purpose of extraction is to obtain 

high-quality DNA through several stages, namely sample preparation, cell splitting 

(lysis), DNA binding, DNA washing, and DNA elution. The purpose of 

amplification using the PCR technique is to multiply pieces of DNA up to millions 

of times in a relatively short time with several stages, namely denaturation, 

annealing and extension. The purpose of electrophoresis using agarose gel is to 

determine the size of DNA fragments from PCR products (Godbey, 2022; Roume 

et al., 2013; Wittmeier & Hummel, 2022). 

After that, the sequencing process was carried out on the results of DNA 

amplification. To see the bacterial species, a sequencing process was carried out on 

the amplification results obtained. Sequencing data from Malaysia in the form of 

an electropherogam which will be translated into a sequence of nucleotide bases for 

bacterial samples using the DNA start program. The results of this analysis are the 

nucleotide base sequences of the 16S rRNA gene from bacterial isolates on the 

wings of the meat fly (Sarcophaga sp.). In the amplification process, the 16S rRNA 

gene primer was used which served as a limiter for the specific sequence of the 16S 

rRNA gene that initiated the polymerization reaction (Jagielski, 2018; Kundu et al., 

2024; Santosa et al., 2024;). The sequence of nucleotide results can be seen in 

Figure 4 (a-b), and Figure 5 (a-b). 
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a.                                                                b.               

 

Figure 4.  Comparison of the base sequence of sample (a). A5 with Bacillus cereus and (b). 

 Bacillus anthracis 
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a.                                                                b. 

Figure 5. Comparison of base sequences of A5 sample with Bacillus tropicus bacteria (a), and 

sample B5 with Moellerella wisconsensis bacteria (b). 

 

 



Mashuri Masri, Hajrah, Asfiana,  Rusny & Syafrina Sari Lubis : Molecular Identification of 

16S RNA of Pathogenic Bacteria From The Wings of Flesh Flies (Sarcophaga sp.)  

Inspired by The Hadith of The Prophet SAW, Bukhari's History About Flies 

Elkawnie: Journal of Islamic Science and Technology Vol. 11, No. 2, December 2025 
(www.jurnal.ar-raniry.ac.id/index.php/elkawnie) 

DOI: 10.22373/ekw.v11i2.14962  | 198 

The isolate from sample A5 (Figure 4.a) obtained ranging from the order of 

70 to 1275 corresponds to the sequence of B. cereus strains of the order of 92 to 

1302. The strain of sample A5 (Figure 4.b) obtained ranging from the order of 69 

to 1275 corresp.onds to the sequence of the B. anthracis strain of the order of 90 to 

1300 The sample A5 strain (Figure 5.a) obtained from the order of 70 to 1275 

corresp.onds to the sequence of the B. tropicus strain of the order of 125 to 1334. 

Meanwhile, the sample B5 obtained from the order of 66 to 1245 corresponds to 

the strain of M. wisconsensis in the order of 76 to 1253 (Figure 5.b). Matches 

between ecies are indicated by the sign “|” while the “_” sign indicates the gap 

associated with the insertion or deletion process in that section. While the 

nucleotide base is replaced with “N” indicates that the N can be replaced by one of 

the four existing base sequences (http://www.ncbi.nlm.nih.gov/; Kim et al., 2017). 

The sequencing results obtained are then used as a basis for analysis on Gen 

Bank using BLAST analysis with the aim of comparing the results obtained with 

DNA sequence results from around the world from the results deposited in the 

public sequence Gen Bank database. BLAST analysis was conducted online 

through the NCBI website (http://www.ncbi.nlm.nih.gov). After BLAST was 

performed, the results showed the similarity of the nucleotide sequence of the 16S 

rRNA gene of the isolate obtained with the nucleotide sequence of the bacterial 16S 

rRNA gene in Gen Bank. BLAST results can be seen in Figure 6 and Figure 7 

(http://www.Ncbi.Nlm.Nih.Gov/, n.d.). 

 

Figure 6. Results of BLAST analysis of sample A5  

 

 

 

http://www.ncbi.nlm.nih.gov/
http://www.ncbi.nlm.nih.gov/
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Figure 7. Results of BLAST analysis of B5 sample 

The results of the BLAST analysis obtained from sample A5 are that there 

are 3 species of bacteria from the genus Bacillus, each of which has the same Max 

Store, Total Store, Query Coverage and Ident values. The bacteria in question are 

B. cereus strain VBE41 16S ribosomal RNA gene, partial sequence, B. anthracis 

strain ES-12 16S ribosomal RNA gene, partial sequence, and B. tropicus strain 

ISP.161A 16S ribosomal RNA gene, partial sequence. This strain was taken from 

the results that most closely match the strain obtained with the same Max Store and 

Total Score value of 2244, Query Coverage which is closest to 100%, which is 99%, 

E-Value is equal to 0 and ident is 98.58% (Figure 6). 

While the results of the BLAST analysis obtained from sample B5, namely 

the bacterium M. wisconsensis strain 95B-1 16S ribosomal RNA gene, partial 

sequence. This strain was taken from the results that best match the strain obtained 

with the same Max store value and Total score is 2206, Query Coverage which is 

closest to 100% is 99%, E-Value is equal to 0 and ident is 98.79% (Figure 7). 

Based on the results of the BLAST analysis, the bacterial sp.ecies in sample 

A5 were B. cereus, B. anthracis, and  B. tropicus. While the sample B5 is M. 

wisconsensis. B. cereus is a Gram-positive bacterium that is rod-shaped, can form 

sp.ores that are resistant to heat and radiation. These bacteria can grow well with an 

average temperature of 28.8°C on NA media. B. cereus is a type of bacteria that is 

commonly found in food so that it can cause poisoning in humans so that it is 
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classified as a pathogenic bacterium (Abdul & Pavoni, 2025; Dietrich et al., 2021; 

Eom and Choi, 2015; Griffiths and Schraft, 2017). 

Bizani et al, (2005) said that B. cereus produces bacteriocins as antibacterial 

against Listeria monocytogenes. Amin et al., (2015) said that B. cereus No. 3-7 

produced antibacterial with a minimum inhibitory concentration of 8.34 mg/mL 

against Shigella dysenteriae, 20.67 mg/mL against Staphylococcus aereus, 16.67 

mg/mL against Salmonella typhi and 25.00 mg/mL against Corynebacterium 

diphtheria. Feliatra et al., (2021) said that B. cereus can produce antimicrobial 

compounds that can inhibit pathogenic bacteria; Vibrio algynolyticus, Aeromonas 

hydrophila and Pseudomonas sp. which was marked by the formation of a clear 

zone during the antagonist test. This ability is thought to be because these bacteria 

produce antibiotic compounds. The compounds produced are in the form of a 

collection of chemical substances produced by microorganisms including fungi and 

bacteria which have the function of inhibiting the growth or killing of other 

microorganism (Liu et al., 2017) 

B. anthracis is a Gram-positive, rod-shaped, aerobic, non-flagellated 

bacterium with a size of approximately 1-1.5 times 3-5 micrometers. These bacteria 

are easy to grow on a variety of media with a pH of 7.0-7.4, the growth temperature 

ranges from 12-45°C for the optimum temperature of 37°C. Colonies will appear 

as large, grayish-white colonies with irregular edges after 24 hours of incubation 

(Verma et al., 2020). B. anthracis can cause anthrax disease, which is a disease in 

animals, especially warm-blooded and grass-eating animals (herbivores) such as 

buffalo, cows, horses, goats and sheep. This disease can infect humans through 

direct or indirect contact with infected animals  (Carlson et al., 2019).  

B. tropicus is a suspected species from the B. cereus group, including Gram 

positive bacteria, facultative anaerobes, can form spores, and are motile. This 

bacterium is rod-shaped with pale white, circular, opaque, and 2-3 mm diameter 

colonies after being incubated at 32°C for 48 hours on LB media. The growth 

temperature is 15-45°C (optimal 30°C), pH 5-9 (optimal pH 6) (Liu et al., 2017). 

Ayuningrum et al., (2019) said that the endophytic isolate of TSB 47 tunicate 

(Polycarpa aurata) from Lease Sea, Maluku, Indonesia has the ability as an 

antibacterial. The endophytic isolate TSB 47 was identified molecularly with 

similarity 99% as B. tropicus. The isolate produced an inhibition zone of 17.46 mm 

against Virgibacillus massiliensis. Based on the above, it is known that B. tropicus 

is one of the bacteria that acts as an antibacterial. 

M. wisconsensis is a new member of the family Enterobacteriaceae which 

belongs to the group of Gram-negative, facultative anaerobes and bacilli-shaped 

bacteria. Bacterium M. wisconsensis was first found in human feces with symptoms 

of diarrhea. Moellerella is a genus of bacteria that belongs to the Coliform, which 

is commonly found in human and animal feces (Anastácio & Leão, 2016). 
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Conclusion 

The results of this study showed that on the right and left wings of the meat 

fly (Sarcophaga sp.) several types of pathogenic bacteria were found. However, 

from this study it has not been confirmed that there is an anti-bacterial or anti-toxin 

as an antidote/drug on the right wing or on the left wing of the fly as stated by 

Rasulullah SAW in HR. Bukhari. However, this research can strengthen the 

Prophet’s hadith about flies from a biological perspective by proving the presence 

of bacteria found on the wings of the meat fly. 

The results of this study prove that on the wings of flesh flies. There are 

several types of bacteria on the right and left wings of these flies. And in this study, 

several pathogenic bacteria were found on the wings of these flies, but it is not 

certain that the presence of antibacterial or anti-poison (drugs) on the wings of flies 

as in the hadith of the Prophet Muhammad. narrated by Al Bukhari from Abu 

Hurairah, namely “If a fly falls on your drink, then drown it and then lift it, because 

on one wing it is a disease and the other wing has the cure.” So that research to 

prove this hadith still needs to be developed in terms of research on the bacteria 

found on the right and left wings of flies. Even so, this research can also strengthen 

the Hadith of the Rasulluah saw. about these flies by proving that there are bacteria 

found on the flesh fly’s wings from the side of biology. 
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