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Hydrogen cyanide (HCN) produced by plant growth promoting bacteria plays an 

important role in enhancing plant growth. This chemical compound helps in 

suppressing plant pathogens and act as biological control agent against plant diseases. 

HCN is also known as an antimicrobial compound involved in biological control of 

many root diseases. In Malaysia, the spread of Papaya Dieback Disease (PDD) has 

caused great losses to papaya production. Unfortunately, the effective remedies to 

combat this disease are lacking. This study was carried out to investigate the potential 
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of LAB as biological control agent in producing hydrogen cyanide (HCN) as a 

mechanism to inhibit the causing pathogen of PDD, Erwinia mallotivora. Five 

endophytes and twenty rhizospheric microbes from papaya plant were tested for their 

HCN-producing ability and it was found that the produced HCN levels were 

successfully detectable. These findings revealed one of the alternatives that can be 

used in agriculture to control plant diseases. The use of these promising isolates in bio-

fertilizer is anticipated to restrain the pathogen and enhance plant growth. 

Keywords: Lactic acid bacteria, HCN production, plant growth promoting bacteria, 

plant diseases, biological control agent 
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Hidrogen sianida (HCN) yang dihasilkan oleh bakteria penggalak pertumbuhan 

tumbuhan memainkan peranan penting dalam memantapkan tumbesaran pokok. 

Sebatian kimia ini membantu membenteras patogen-patogen tumbuhan dan bertindak 

sebagai agen kawalan biologi terhadap penyakit tumbuhan. HCN juga dikenali sebagai 

sebatian antimikrob yang terlibat dalam kawalan biologi untuk kebanyakan penyakit 

akar. Di Malaysia, penyebaran Penyakit Mati Rosot Betik (PDD) telah menyebabkan 

kerugian yang besar terhadap pengeluaran betik. Malangnya, penawar yang berkesan 
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untuk memerangi penyakit ini tidak mencukupi. Kajian ini telah dijalankan untuk 

menyiasat potensi bakteria asid laktik sebagai agen kawalan biologi dalam 

menghasilkan HCN sebagai mekanisma untuk menghalang patogen penyebab PDD, 

Erwinia mallotivora. Lima sampel endofitik dan dua puluh sampel mikrob rizosfera 

daripada pokok betik telah diuji keupayaan mereka untuk menghasilkan HCN dan 

penghasilan HCN berjaya dikesan. Penemuan ini mendedahkan salah satu alternatif 

yang boleh digunakan dalam bidang pertanian untuk mengawal penyakit tumbuhan. 

Penggunaan bakteria yang menjanjikan ini di dalam baja-bio dijangka dapat 

menghalang patogen dan meningkatkan pertumbuhan tumbuhan. 

Kata kunci: bakteria laktik asid, pengeluaran HCN, bakteria penggalak pertumbuhan, 

penyakit tumbuhan, agen kawalan biologi 
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CHAPTER 1: INTRODUCTION 

 

The research entitled ‘Exploring the Potential of Lactic Acid Bacteria from the 

Rhizosphere of Papaya for Hydrogen Cyanide Production’ is a study of HCN-

producing property by lactic acid bacteria isolated from different region of papaya 

trees. Twenty five isolates consists of five endophytes from papaya and another 

twenty are from the rhizosphere of papaya. These isolates are tested for their 

capability to produce HCN, a chemical compound which act as biological control 

agent in suppressing plant pathogens. There are two sets of isolates used in this study. 

The first set contains five isolated endophytes designated as PPS seed 1, PPK SCT 1 

and PPK SCT 4S, A28 and A29. On the other hands, the second set contains twenty 

isolates from papaya rhizosphere. The morphology of all isolates is studied to confirm 

their belonging to the lactic acid bacteria (LAB) group. This study is carried out at 

Plants and Molecular Biology Laboratory, Universiti Putra Malaysia (UPM). 

The production of hydrogen cyanide (HCN) by rhizospheric bacteria has been 

reported as an important antifungal trait to control fungi which infect the plant root as 

well as suppressing plant pathogen by the mean of antimicrobial property. Previous 

research by Heydari et al., (2008) reported that Pseudomonas sp. could produce HCN. 

However, not many researches have been conducted on LAB in order to investigate 

their HCN-production property, especially on how they deal with pathogen that attack 

papaya trees. 
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This study hypothesizes that the microbes isolated from the rhizosphere of papaya 

which likely to be LAB may have the ability to produce HCN. The aim of this study is 

to examine capability of hydrogen cyanide (HCN) production by beneficial 

microorganisms isolated from papaya fruits and its rhizosphere which make them 

beneficial to be applied as biological control agent. To achieve that, two tests which 

are LAB biochemical tests and qualitative assay of HCN production were performed. 

The LAB biochemical tests included Gram staining and catalase test. The HCN-

production was carried out on isolates which positives to LAB biochemical test. 
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