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Abstract: Blood cockle (Anadara granosa) is one of the marine resources in Indonesia 
that contains protein. Processing of blood cockles that are not perfect or raw will be 
contaminated with pathogenic bacteria that live in the waters. Pathogenic bacteria cause 
foodborne disease, which is a disease in humans caused by food. Several bacterial 
pathogens that cause foodborne disease are Escherichia sp. Pseudomonas sp., and Vibrio 
sp. Pathogenic bacteria in blood cockle should be identified using 16S rRNA as molecular 
identification. Samples were isolated using BAP, HIA, and BHI media. Bacteria from BHI 
media were isolated. Isolation DNA was isolated using the phenol-CIAA method. The DNA 
isolates were amplified by the PCR method based on the 16S rRNA target gene, then 
visualized the DNA with 2% agarose gel electrophoresis and sequencing. Bacterial 
colonies produced from BAP media for isolates BVA1, BVA9, and BVA10 were ß-
hemolysis. Visualization of hemolytic bacterial DNA in blood cockle culture amplified about 
1500 bp. Whereas the results of the sequencing analyzed by BLAST on the NCBI database 
and the Mega X program for BVA1 and BVA10 isolates showed similarity to Vibrio sp. 
bacteria, whereas BVA9 isolates showed similarity to Bacterium whose species still 
unknown. The conclusion showed that blood cockle had close simililarity with with Vibrio 
sp. and Bacterium. 
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INTRODUCTION 

Pathogenic bacteria are the cause of food poisoning in both raw and 
processed foods, one of which is blood cockle (Anadara granosa). It is one type of 
shellfish has a high economic value and generally as a source of seafood in 
Southeast Asia region especially in Indonesia1. Blood cockle (A. granosa) have 
high protein content and potential to be contaminated with pathogenic bacteria due 
to the way they consume food is a filter feeder that is filtering water to acquire food. 
The presence of pathogenic bacteria can cause foodborne diseases2. Identification 
of pathogenic bacteria is required to find out what type of bacteria that live in blood 
cockle and to provide information concerning the hygiene of blood cockle when 
consumed raw. Microbiological identification of bacterial is known as the gold 
standard for detecting pathogenic bacteria, however it takes a long time3. 
Therefore, the molecular identification is needed. Molecular identification was 
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carried out by sequencing analysis of the 16S rRNA gene, this method has high 
level of sensitivity, specificity and takes a less time4. The 16S rRNA gene is a 
marker gene for bacterial identification. The 16S rRNA gene used as a universal 
primer used in PCR (Polymerase Chain Reaction) and the nucleotide sequence 
can be determined through sequencing5. 

Several bacteria that cause foodborne disease such as Escherichia sp., 
Pseudomonas sp. and Vibrio spp. Whereas blood cockle reported to have bacterial 
contamination, such as those from the species of Klebsiella spp. and Bacillus spp, 
E. coli,  Pseudomonas spp., Staphylococcus spp., and Micrococcus spp. Bacterial 
infections in humans are often associated with improper processing or raw 
consumption6. Bacterial identification from blood cockle found in the south coast of 
Thailand are have contamination with V. parahaemolytticus7.  The study regarding 
in Tanah Merah Kupang Tengah state that blood cockle had V. harveyi 
contamination8. Another study showed that blood cockle were contaminated with 
Salmonella sp. and Vibrio sp9. In addition to bacteria in blood cockle, endoparasite 
and microplastics were also discovered10,11. 

The study related to the identification of pathogenic bacteria that cause 
foodborne disease in A. granosa has limited research. It is needed to do research 
it because it can help related to the correct food processing and hygiene of the 
food. Therefore, it is necessary to conduct research on the molecular identification 
of pathogenic bacteria in A. granosa by sequencing analysis of the 16S rRNA gene. 

 
MATERIAL AND METHOD 

The type of the research is descriptive explorative. The sample of A. granosa 
obtained from Sayung Market, Demak. The research was conducted from Januari 
to April 2021. Pure bacterial isolation was carried out at Microbiology Laboratory. 
Therefore, DNA isolation and amplification at Molecular Biologi, Medical 
Laboratory Technology, University of Muhammadiyah Semarang. Sequencing 
analysis of 16S rRNA gene was carried out at PT. Genetika Science, Indonesia. 
Research stages 
Pure Bacterial Isolation of A. granosa Culture 

Three grams of A. granosa were put in a clean and dry place to be mashed. 
Then one tablespoon of A. granosa was diluted into 5 ml of Physiological NaCl and 
homogenized. Isolation was carried out by culturing A. granosa on Nutrient agar 
then incubated at 37°C for 24 hours. Later the bacteria were isolated again on BAP 
media at 37°C for 24 hours. Then hemolysis formed was observed on BAP (Blood 
Agar Plate) media against a bright light background. Colonies on BAP media which 
contained a full clear zone and a clear green zone were inoculated on HIA (Heart 
Infusion Agar) fertilizing media for 24 hours at 37°C then colonies from HIA were 
cultured on BHI (Brain Heart Infusion) agar for 48 hours at 37°C in the incubator. 
DNA isolation of A. granosa bacteria 

A. granosa bacterial colonies from HIA media was implated in 5ml BHI 
media, then incubated at 37°C for 24 hours. The colonies were centrifuged at 
12000 rpm for 10 minutes at 4°C. The pellet required for the isolation was added 
with 750 µl of lysis buffer then vortexed for a few seconds. Then added 20 µl of 
proteinase K, the solution shaken for 15 minutes using a rotator. Then the solution 
incubated at 55°C for 30 minutes. Later centrifuged for 10 minutes at 12000 rpm 
at 4°C. 

The supernatant solution transferred to a 1.5 ml microtube and 700 µl of 
phenol CIAA was added, stirred slowly for 30 minutes, then centrifuged at 12000 
rpm for 10 minutes at 4°C. The top part was transferred to microtube, then in a 1:1 
ratio 96% ethanol was added, the solution needed to mix gently until fine threads 
were visible, then centrifuged at 12000 rpm for 10 minutes at 4°C. The supernatant 
solution was eliminated from microtube, and the pellet was washed with 70% cold 
ethanol, then centrifuged at 12000 rpm for 10 minutes at 4°C for three times. The 
supernatant solution was removed from the pellets then air dried. Then 200 µl of 
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TE solution was added to dissolve the bacterial DNA so that it could be visible in 
the 1 % agarose gel electrophoresis. 

DNA isolate concentration and purity was measured using nanodrop 
spectrophotometer. Two µl was pipetted in nanodrop at a 260/280 nm wavelength. 
The limit ratio of DNA purity is between 1.8 – 2.0. 
Amplification of A. granosa bacteria  

The compositon of mixed PCR was 12.5 µl of taq polymerase enzyme, 7.5 
µl of Nuclease Free Water, 2µl each of forward and reverse primers, and 1µl of 
DNA samples were added to the PCR microtube. The PCR microtube is inserted 
into the PCR, then the temperature is set at the initial denaturation stage (pre-
denaturation) at 95°C for 6 minutes, the denaturation stage at 95°C for 30 seconds, 
then the annealing stage at 55°C for 30 seconds. The extension at 72°C for 2 
minutes. The final extension stage at 72°C for 10 minutes and the cooling down 
stage at 4°C for 6 minutes. The results of PCR amplification and markers were 
read using 2% agarose gel electrophoresis. PCR amplification using 16S rRNA 
forward and reverse primers has a target area about 1500 bp. 
Data analysis 

The further processing to the sequencing analysis stage of PCR product is 
sent to PT Genetics Science Indonesia. The nucleotide sequences obtained were 
then used for comparison with the sequence data in Gebank through the BLAST 
(Basic Local Alignment Search Tool) program at the National Center for 
Biotechnology Information (NCBI), National Institute for Health, USA on the 
Website https://blast.ncbi.nlm.nih.gov/. The results from the sequencing were 
aligned and a phylogenetic tree was created using the Mega X program12. 
 
RESULTS AND DISCUSSION  

Bacterial colonies were cultured on BAP media to see the nature of the 
bacteria in hemolyzing red blood cells. The bacterial culture of A. granosa obtained 
three colonies of bacteria capable of lysing red blood cells so that it is harmful to 
humans. The three bacterial colonies (BVA1, BVA9, and BVA10) produced ß-
hemolysis colonies with the characteristics of forming a transparent zone around 
the colony (Figure 1). 

 
Figure 1. Bacterial colonies of A. granosa isolates in BAP media 
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Each colony was taken, and gram stain was performed to see the 
characteristic of the bacteria. The three colonies such as isolates BVA1, BVA9, 
and BVA10 were Gram-negative bacteria. They were basil or rod-shaped and the 
color were red. ß-hemolysis bacteria have the ability to multiply faster than α-
hemolysis. The production of enterotoxin from α-hemolysis and ß-hemolysis, can 
lead to pathogenicity. ß-hemolysis strains can last longer than α-hemolysis13. 

Each bacterial colony was inoculated on HIA media, then instilled on BHI 
media for DNA isolation. DNA isolation was conducted using the phenol-CIAA 
method and then the 16S rRNA gene was amplified by the PCR method. The PCR 
product of each isolate then visualized with 2% agarose electrophoresis (Figure 2). 

 
Figure 2. Visualization of the PCR product of A. granosa bacterial isolates 

 
BVA1, BVA9, and BVA10 isolates had PCR products about 1500 bp due to 

the 16S rRNA gene has a size of about 1550 base pairs and about 500 bases at 
the end is a hypervariable region4. The hypervariable region in the 16S rRNA gene 
is used to identify bacteria or determine the characteristics of a bacteria5. The PCR 
products of the three isolates (BVA1, BVA9, and BVA10) were then sequenced. 

The results of the sequencing were compared with the data in Genbank 
through the BLAST program and then aligned and made a phylogenetic tree with 
the Mega X program. Based on the results from the Mega X program, three 
phylogenetic trees were obtained from the three isolates. BVA1 and BVA10 
isolates obtained phylogenetic tree as follows (Figures 3 and 4). 

 
Figure 3. Phylogenetic tree analysis of BVA1 isolates that were similar to Vibrio sp. 
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Figure 4. Phylogenetic tree analysis of isolates BVA10 has similarities with Vibrio sp. 

 
Based on the results of the phylogenetic tree analysis (Figures 3 and 4), it 

was shown that the isolates BVA1 and BVA10 had similarities with Vibrio sp. It is 
Gram-negative bacteria that are single-celled with short curved (comma) or straight 
rods. The length of the Vibrio sp. is about 1.4-50 nm and the wide is about 0.3-1.3 
nm, motile and have polar flagella14. The genome of Vibrio sp is divided into two 
chromosomes, which are formed by recombination and horizontal gene transfer 
(HGT; acquisition of genetic material by transfer from another organism). Although 
these pathogens may be diverse in genomic, the bacteria came from aquatic and 
marine environments. Vibrio sp. prefer warm environments and salty waters15. The 
presence of Vibrio sp. in traditional seafood processed products should be a 
concern because these products are ready to eat and can be a source of disease 
caused by food16. It responsible for most human diseases caused by the natural 
microbiota of aquatic environments and seafood. The most common bacterial 
pathogenic species are Vibrio cholerae, Vibrio parahaemolyticus, Vibrio vulnificus, 
and Vibrio alginolyticus9. 

 
Figure 5. Phylogenetic tree analysis of BVA9 isolates were similar to Bacterium. 
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The sequence of BVA9 isolates were similar to Bacterium 3MR MT423515 
because the sequence of BVA9. Bacterium 3MR MT423515 is a type of bacteria 
whose species has not been decided. This bacterium was also discovered by Gao 
from China, but the journal about Bacterium has not been published17. 

A. granosa is a species that lives in muddy coastal waters, but it can also be 
found in mangroves and seagrass. Bacterial contamination in the cultivation of 
blood clams is influenced by human activities around. Human activities can 
produce household waste that pollutes waters if it contains pathogenic bacteria, so 
it can affect the quality of blood cockle because they are filter feeders (filtering 
water to get food)18. 

The foodborne disease is closely related to bacterial pathogenic factors, the 
ability to attack tissues, the speed of pathogen proliferation, colonization, and the 
host's defense system against pathogens. The hemolytic activity of bacteria makes 
bacterial defense factors attack the host's defenses by lysing the host's blood cells. 
Bacteria that can survive will enter the bloodstream so that they spread to all host 
body cells and target organs19. Target organs can be animal organs such as blood 
cockles or from humans. Vibrio sp. can infect animals and humans due to imperfect 
food processing. 

The presence of Vibrio sp. in aquaculture waters such as blood cockles and 
other seafood are also influenced by physical and chemical parameters. The 
chemical parameters that affect are the levels of ammonia and organic matter in 
cultivation. Another studies showed that poor physical and chemical parameters 
are the cause of the abundance of Vibrio sp. in vaname shrimp rearing water20,21. 

 
CONCLUSION 

The bacterial isolate BVA1 and BVA10 in A. granosa were similar to Vibrio 
sp. Therefore isolate bacteria BVA9 had similarity with Bacterium. Vibrio sp. has 
often been found in aquacultured seafood, while for Bacterium the species has not 
yet been determined. Blood cockle with imperfect processing may still contain 
Vibrio sp. and can cause foodborne disease. 

 
AUTHOR’S CONTRIBUTION STATEMENT 
Meutia Srikandi Fitria carried out the DNA extraction, PCR and compiling 
publication manuscript, Aprilia Indra Kartika performed analyzing sequencing data, 
Ana Hidayati Mukaromah measured the concentration and purity DNA, Nurfi 
Ismatul Unasiah carried out the bacteria culture, NA, BAP, and BHI. 
 
FUNDING INFORMATION 
This  research  received  Dosen Pratama Grant from LPPM University of 
Muhammadiyah Semarang, Indonesia 
 
DATA AVAILABILITY STATEMENT 
The utilized data to contribute to this investigation are available from the 
corresponding author on reasonable request. 
 
DISCLOSURE STATEMENT 
The views and opinions expressed in this article are those of the authors and do 
not necessarily reflect the official policy or position of any affiliated agency of the 
authors. The data is the result of the author's research and has never been 
published in other journals. 
 
REFERENCE 
1. Eoh CB. Tinjauan Ekonomi Kerang Darah (Anadara granosa) Konsumsi 

Produsen Ramah Lingkungan di Desa Oebelo. J Bahari Papadak. 
2021;2(2):62-71. 



Meutia Srikandi Fitria et al                                                                 Jurnal Teknologi Laboratorium 2 (2022) 65-72 

 
71 

2. Devi AR, Susilowati A, Setyaningsih R. Enumerasi dan uji patogenitas Vibrio 
sp . yang terdapat pada kerang darah (Anadara granosa) di kawasan pantai 
wisata Yogyakarta. Biodiversitas. 2019;20(10):2980-2896. 
doi:10.13057/psnmbi/m050138 

3. Radji M, Puspaningrum A, Sumiati A. Deteksi Cepat Bakteri Escherichia coli 
Dalam Sampel Air dengan Metode Polymerase Chain Reaction Menggunakan 
Primer 16E1 dan 16E2. Makara Sains. 2010;14(1):39-43. 
doi:10.7454/mss.v14i1.474. 

4. Riananda T. Analisis Sekuensing 16S rRNA Di Bidang Mikrobiologi. J Kedokt 
Syiah Kuala. 2011;11:172-177. 

5. Yang B, Wang Y, Qian PY. Sensitivity and correlation of hypervariable regions 
in 16S rRNA genes in phylogenetic analysis. BMC Bioinformatics. 2016;17:1-
8. doi:10.1186/s12859-016-0992-y 

6. Kanjanasopa D, Pimpa B, S C. Occurrence of Vibrio parahaemolyticus in 
cockle (Anadara granosa) harvested from the south coast Thailand. 
Songklanakarin J Sci Technol. 2011;33(3):295-300. 

7. Zarkasi KZ, Sheng KF, Nazari TF, Muhammad NA, Abdullah AA. Bacterial 
Community Diversity with Blood Cockle (Anadara granosa) in Penang, 
Malaysia. Sci Bruneiana. 2017;16(2):41-47. doi:10.46537/scibru.v16i2.64 

8. Hoar YS, Y., Santoso P. Identifikasi Parasit dan Bakteri Vibrio pada Kerang 
Darah (Anadara granosa) di Perairan Tanah Merah, Kecamatan Kupang 
Tengah. J Aquat. 2020;3(2):57-66. 

9. Ekawati ER dan YSNH. Detection of Salmonella sp., Vibrio sp. In: And Total 
Plate Count Bacteria on Blood Cockle (Anadara Granosa). International 
Symposium on Food and Agro-Biodiversity (ISFA. ; 2017. doi:10.1088/1755-
1315/102/1/012086 

10. Fitri S, Patria. Microplastic contamication on Anadara granosa Linnaeus 1758 
in Pangkal Babu Mangrove Forest Area, Tanjung Jabung Barat District, Jambi. 
In: Sriwijaya International Conference on Basic and Applied Science 1282. ; 
2019. doi:10.1088/1742-6596/1282/1/012109. 

11. Putra DF, Ramadina S, Mellisa S, Abbas MA, He-he X. Endoparasite Infection 
in Blood Cockle (Anadara granosa) in Aceh Besar Waters, Indonesia. J Kedokt 
Hewan. 2021;15(3):97-102. doi:doi: https://doi.org/10.21157/ 

12. Kumar S, Stecher G, Li M, Knyaz C, Tamura K. MEGA X: Molecular 
Evolutionary Genetics Analysis across Computing Platforms. Mol Biol Evol. 
2018;35:1547-1549. doi:10.1093/molbev/msy096. 

13. Hikmawati F, Susilowati A, Setyaningsih R. Colony Morphology and Molecular 
Identification of Vibrio spp. on Green Mussels (Perna viridis) in Yogyakarta, 
Indonesia Tourism Beach Areas. Biodiversitas. 2019;20(10):2891-2899. 
doi:10.13057/biodiv/d201015 

14. Felix F, Nugroho TT, Silalahi S, Octavia Y. Screening of Indonesian Original 
Bacterial Vibrio sp. as a Cause of Shrimp Disease Based on 16S Ribosomal 
DNA Technique. Trop Mar Sci Technol J. 2011;3(2):85-99. 
doi:10.29244/jitkt.v3i2.7824 

15. Baker-Austin C, Oliver JD, Alam M, et al. Vibrio spp. Infect Nat Rev Dis Primer. 
2018;4:1-19. doi:10.1038/s41572-018-0005-8 

16. Pramono H, Noor HM, Fatimah SS, Harahap NA, Selia AA. Isolation and 
Identification of Vibrio sp. from Traditional Seafood Products of Eastern 
Surabaya City Area. J Ilm Perikan Dan Kelaut. 2015;7(1):25-29. 
doi:10.20473/jipk.v7i1.11223 

17. N.C.B.I. Bacterium strain 3MR 16S ribosomal RNA gene, partial sequence. 
Published online 2021. https://www.ncbi.nlm.nih.gov/nuccore/1837382530. 

18. Pratiwi FD dan S, E. Evaluasi Depurasi Total Bakteri Pada Kerang Darah dari 
Perairan Desa Sukal, Kabupaten Bangka Barat. J Fish Mar Res. 
2019;3(3):308-314. doi:10.21776/ub.jfmr.2019.003.03.4 



Meutia Srikandi Fitria et al                                                                 Jurnal Teknologi Laboratorium 2 (2022) 65-72 

 
72 

19. Fitriatin E, Manan A. Examination of Viral Nervous Necrosis (VNN) in Fish with 
the Polymerase Chain Reaction (PCR) Method. Fish Mar Sci J. 
2015;7(1):2088-5842. doi:10.20473/jipk.v7i2.11198 

20. Kharisma A dan A, M. Kelimpahan Bakteri Vibrio Sp. Pada Air Pembesaran 
Udang Vaname (Litopenaeus vannamei) Sebagai Deteksi Dini Serangan 
Penyakit Vibriosis. J Ilm Perikan Dan Kelaut. 2012;4(2). 
doi:10.20473/jipk.v4i2.11563 

21. M.F. M, Bunga M, Achmad M. Penggunaan Probiotik untuk Menekan Populasi 
Bakteri Vibrio sp. Pada Budidaya Udang Vaname (Litopenaeus vannamei. 
ToraniJournal Fish Mar Sci. 2019;2(2):69-76. doi:10.35911/torani.v2i2.7056 

 


