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ABSTRAK 

INDIV SULTANA BINAVSI. Karakterisasi fisiologi bakteri kitinolitik dan 

analisis filogeni gen kitinase. Dibimbing oleh GIYANTO dan EFI TODING 

TONDOK.  

 

Penggunaan pestisida sintetis secara intensif dan tidak bijaksana terbukti 

memberikan dampak negatif terhadap kesehatan manusia, tanaman, dan lingkungan. 

Sebagai alternatif, penggunaan agens pengendali hayati (APH) terus dikembangkan 

untuk mewujudkan pertanian yang berkelanjutan dengan mempertimbangkan 

interaksi negatif pada sesama APH. Penelitian ini bertujuan mengetahui 

karakteristik fisiologi bakteri kitinolitik terhadap cendawan patogen maupun APH 

dan menganalisis kekerabatan molekuler gen kitinase. Tahapan penelitian ini 

mencakup mengaktifkan kembali isolat bakteri dan cendawan, melakukan 

pengukuran indeks kitinolitik, melakukan uji dual culture antara bakteri kitinolitik 

terhadap cendawan uji, melakukan analisis molekuler dan filogeni gen kitinase. 

Pada uji indeks kitinolitik, keempat isolat bakteri menunjukkan aktivitas yang 

berbeda, yaitu Pseudomonas aeruginosa Uc14 (2,15 ± 0,31), P. fluorescens Cb21 

(1,14 ± 0,10), Serratia marcescens Cb7 (0,73 ± 0,32) dan Lysinibacillus fusiformis 

Br14 (0,53 ± 0,23). Secara umum, seluruh cendawan yang digunakan di dalam uji 

dual culture mengalami penghambatan pertumbuhan dengan bakteri kitinolitik, 

namun S. marcescens Cb7 justru memicu pertumbuhan koloni Trichoderma 

yunnanense TSU (cendawan APH) berdasarkan analisis percentage inhibition 

radial growth (PIRG). Isolat P. aeruginosa Uc14 menunjukkan kemampuan dalam 

menghambat seluruh cendawan uji, yang mengindikasikan aktivitas antagonistik 

dengan spektrum lebih luas dibandingkan isolat lainnya. P. aeruginosa Uc14 

kemudian dipilih sebagai model dalam karakterisasi molekuler. Hasil isolasi DNA 

berhasil diamplifikasi menggunakan primer yang dibuat dari sekuen kitinase P. 

aeruginosa PAO1 (NC_002516.2). Analisis filogenetik menunjukkan bahwa gen 

kitinase P. aeruginosa Uc14 menunjukkan kekerabatan dengan kelompok glycoside 

hydrolase family 18 (GH18). 

 

Kata kunci: agens pengendalian hayati, filogeni, lisis, mikroba, pertanian 

berkelanjutan.  

  



  



ABSTRACT 

INDIV SULTANA BINAVSI. Physiological characterization of chitinolytic 

bacteria and chitinase gene phylogeny analysis. Supervised by GIYANTO and EFI 

TODING TONDOK.  

 

The intensive and irresponsible use of synthetic pesticides has been shown to 

have negative impacts on human health, plants, and the environment. As an 

alternative, the use of biological control agents (BCAs) continues to be developed 

to achieve sustainable agriculture, considering negative interactions among BCAs. 

This study aims to determine the physiological characteristics of chitinolytic 

bacteria against pathogenic fungi and BCA, and to analyze the molecular 

relationships of chitinase genes. The research includes the rejuvenation of bacterial 

and fungal isolates, measuring the chitinolytic index, conducting dual-culture tests 

between chitinolytic bacteria and test fungi, and performing molecular and 

phylogenetic analyses of chitinase genes. In the chitinolytic index test, the four 

bacterial isolates exhibited different activities, namely Pseudomonas aeruginosa 

Uc14 (2.15 ± 0.31), P. fluorescens Cb21 (1.14 ± 0.10), Serratia marcescens Cb7 

(0.73 ± 0.32), and Lysinibacillus fusiformis Br14 (0.53 ± 0.23). In general, all fungi 

used in the dual-culture test experienced growth inhibition by the chitinolytic 

bacteria; however, S. marcescens Cb7 stimulated the growth of Trichoderma 

yunnanense TSU colonies (APH fungus) based on percentage inhibition of radial 

growth (PIRG) analysis. The P. aeruginosa Uc14 isolate demonstrated the ability 

to inhibit all test fungi, indicating antagonistic activity with a broader spectrum 

compared to other isolates. P. aeruginosa Uc14 was subsequently selected as a 

model for molecular characterization. The isolated DNA was successfully 

amplified using primers designed from the P. aeruginosa PAO1 chitinase sequence 

(NC_002516.2). Phylogenetic analysis showed that the P. aeruginosa Uc14 

chitinase gene is related to the glycoside hydrolase family 18 (GH18). 
 

Keywords: biocontrol agents, lysis, microbes, phylogeny, sustainable agriculture.  
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