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Abstract

Chitinolytic (EC.3.2.1.1.14) are glycosyl hydrolases that catalyze the hydrolytic
degradation of chitin, an insoluble liner β-1,4-linked polymer of N-
acetylglucosamine (GlcNAc). Chitinolytic has received increased attention
because of their wide range of applications, including as a protective agent against
plant-pathogenic fungi and production of oligosaccharides as biologically active
substances (antibacterial, antifungal, antihypertensive activity and as food
enhancer). The objectives of this study were to isolate and characterize
extracellular chitinolytic from rhizosphere bacteria strain UBCR_12 and
investigate the activity enzyme as antifungal to fungal –plant pathogen
Colletotrichum gloeosporioides. Bacterial strain UBCR_12 was grown aerobically
in LB (Luria Bertani) medium contained 2% (w/v) colloidal chitin and 1 %(w/v)
of gelatin, pH 7.0, at 30 °C for 7 days incubation. The crude enzyme extract was
concentrated by saturated amonium sulphate fractination. One unit of enzyme
was defined as the amount of (GlcNAc) produced from hydrolysis of substrate
colloidal chitin by 1 μg of chitnolytic enzyme at pH 7 and at temperature 30 °C
for 1 hour enzymatic reaction. The 20-80 % amonium sulphate fraction of
bacterial strain UBCR_12 showed the highest activity at pH 8.0 and belongs to
metalloenzyme since addition of of 1 mM EDTA resulted in 33.25 % lost of
activity. The enzyme activity was activated by Fe2+, Ca2+, Mg2+, ,and Zn2+

confirming its metalloenzyme activity. Extracellular chitinolytic showed
antifungal activity by inhibiting C. gloeosporioides 44.24 % after 7 days
application.

Keywords: extracellular chitinolytic, rhizhosphere bacteria, antifungal,
Colletotruchum gloeosporioides.
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Abstrak

Enzim kitinolitik (EC.3.2.1.1.14) merupakan kelompok enzim glikosil hidrolase
yang mengkatalisis degradasi polimer kitin, suatu polimer linear dari monomer N-
asetilg-lukosamin (NAG) yang terikat oleh ikatan β-1-4 ikatan glikosida. Enzim
kitinolitik diaplikasikan untuk produksi single cell protein (SCP), preparasi
senyawa bioaktif oligosakarida dan mekanisme pertahanan tanaman terhadap
inhibisi dari mikroba patogen. Penelitian ini bertujuan mengisolasi dan
mengkarakterisasi enzim enzim kitinolitik ekstraseluler dari bakteri isolat
UBCR_12 serta aplikasinya sebagai senyawa antijamur terhadap jamur
Colletotrichum gloeosporioides. Bakteri isolat UBCR_12 ditumbuhkan secara
aerob pada media LB (Luria Berthani) yang mengandung 1% gelatin (b/v), 2%
(b/v) induser koloidal kitin pada pH 7.0, suhu 30 ˚C selama 7 hari. Enzim
kitinolitik ekstrak kasar dipekatkan dengan fraksinasi amonium sulfat. Satu unit
aktifitas didefenisikan sebagai jumlah NAG yang dihasilkan dari hidrolisis
substrat koloida kitin oleh 1 μg enzim kitinolitik pada suhu 30 ˚C, pH 7 selama 1
jam reaksi. Enzim kitinolitik fraksi 20-80% menunjukan aktifitas tertinggi dengan
aktifitas pada pH 8.0 dan termasuk pada kelompok metaloenzim. Penambahan ion
Fe2+, Ca2+, Mg2+, ,dan Zn2+ meningkatkan aktifitas enzim kitnolitik dan
penambahan EDTA 1 mM menurunkan aktifitas sebesar 33.25 %. Fraksi 20-80%
ammonium sulfat menunjukan aktifitas antijamur dengan kemampuan daya
hambat terhadap pertumbuhan jamur C. gloeosporioides sebesar 44.24% setelah 7
hari aplikasi.

Kata kunci : kitinolitik ekstraseluler, bakteri rizosfer, senyawa antijamur,
Colletotruchum gloeosporioides
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