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ABSTRAK 

CAESA ANINDITA Karakterisasi Aspergillus flavus Non-Aflatoksigenik pada 

Oncom dengan Metode Whole Genome Sequencing. Dibimbing oleh SITI 

NURJANAH dan INAS SUCI RAHMAWATI 

Oncom merupakan pangan fermentasi tradisional yang berpotensi 

terkontaminasi kapang toksigenik penghasil aflatoksin akibat proses produksi 

yang masih dilakukan secara terbuka. Penelitian ini bertujuan mengkarakterisasi 

Aspergillus flavus non-aflatoksigenik pada oncom merah dan oncom hitam 

melalui pendekatan Whole Genome Sequencing (WGS). Sampel dikumpulkan 

dari tiga produsen di Bogor Barat, kemudian dilakukan isolasi pada media DRBC 

dan SDA, diikuti identifikasi morfologi makroskopis dan mikroskopis. Uji potensi 

aflatoksin dilakukan menggunakan Coconut Agar Medium (CAM) dan 

dikonfirmasi dengan High Performance Liquid Chromatography (HPLC), 

sementara analisis genom dilakukan melalui WGS untuk identifikasi spesies dan 

karakteristik genetik. Hasil penelitian menunjukkan adanya keragaman kapang, 

yaitu Aspergillus sp., Neurospora sp., dan Rhizopus sp. Uji CAM menunjukkan 

adanya fluoresensi pada beberapa isolat yang mengindikasikan potensi 

aflatoksigenik, namun hasil HPLC menunjukkan kadar aflatoksin total berada di 

bawah batas deteksi (<2,00 µg/kg). Analisis WGS mengidentifikasi isolat sebagai 

Aspergillus flavus dengan kualitas data tinggi dan cakupan genom yang luas. 

Analisis genom menunjukkan keberadaan beberapa gen yang terkait dengan 

biosintesis aflatoksin, yaitu aflR, aflS, aflD, aflM, aflO, aflP, dan aflQ, serta 

variasi genetik yang didominasi oleh upstream gene variant, synonymous variant, 

dan missense variant. Analisis antiSMASH juga mengidentifikasi keberadaan 

Biosynthetic Gene Cluster (BGC) tipe T1PKS yang berpotensi menghasilkan 

metabolit sekunder berbasis poliketida. Meskipun demikian, isolat tetap 

dikategorikan sebagai non-aflatoksigenik yang diduga berkaitan dengan variasi 

genetik dan tidak lengkapnya jalur biosintesis aflatoksin. 

 

Kata kunci: Aspergillus flavus, aflatoksin, oncom merah, oncom hitam, Whole 

Genome Sequencing. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



ABSTRACT 

CAESA ANINDITA. Characterization of Non-Aflatoxigenic Aspergillus 

flavus in Oncom Using Whole Genome Sequencing Method. Supervised by SITI 

NURJANAH and INAS SUCI RAHMAWATI.  

 

Oncom is a traditional fermented food that is susceptible to contamination 

by toxigenic molds capable of producing aflatoxins due to its open production 

process. This study aimed to characterize non-aflatoxigenic Aspergillus flavus in 

red and black oncom using a Whole Genome Sequencing (WGS) approach. 

Samples were collected from three producers in West Bogor, followed by isolation 

on DRBC and SDA media and morphological identification through macroscopic 

and microscopic observations. Aflatoxin potential was screened using Coconut 

Agar Medium (CAM) and confirmed by High Performance Liquid 

Chromatography (HPLC), while genomic analysis was performed using WGS for 

species identification and genetic characterization. The results revealed the 

presence of diverse molds, including Aspergillus sp., Neurospora sp., and 

Rhizopus sp. CAM analysis showed fluorescence in several isolates, indicating 

potential aflatoxigenic properties; however, HPLC analysis demonstrated that 

total aflatoxin levels were below the detection limit (<2.00 µg/kg). WGS 

identified the isolate as Aspergillus flavus with high sequencing quality and broad 

genome coverage. Genomic analysis revealed the presence of several genes 

associated with aflatoxin biosynthesis, including aflR, aflS, aflD, aflM, aflO, aflP, 

and aflQ, as well as genetic variations predominantly consisting of upstream gene 

variants, synonymous variants, and missense variants. antiSMASH analysis also 

identified the presence of Type I Polyketide Synthase (T1PKS) Biosynthetic Gene 

Clusters (BGC) with the potential to produce polyketide-based secondary 

metabolites. Nevertheless, the isolate was classified as non-aflatoxigenic, which 

is likely associated with genetic variations and an incomplete aflatoxin 

biosynthetic pathway. 

 

Keywords: Aspergillus flavus, aflatoxin, red oncom, black oncom, Whole 

Genome Sequencing. 
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