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Original Article

Diversity of Chitinolytic Bacteria from Shrimp Farms and
Their Antifungal Activity

Nuniek Herdyastuti*, Fauziah, Rio Widodo, Yusak Yulianus Prabowo, Intan Ayu Apriliana, dan Sari Edi Cahyaningrum
Department of Chemistry, Faculty of Mathematics and Natural Sciences, Universitas Negeri Surabaya.

Background: The chitinase enzyme has received increased attention due to its wide range of biotechnological applications,
espectally in agriculture for the biocontrol of fungi. In this study, chitimolytic bacteria from shrimp farms (East Java, Indonesia)
were isolated and evaluated for their antifungal activity. Material and methods: Screening of chitinolytic bacteria in the media
containing colloidal chitin was determined colonimetric activity using a UV-Vis spectrophotometer. Isolates with the highest activity
are determined species based on physiology, morphology. and the 16S-tfRNA gene. Chitinase enzymes from selected isolates are
tested as antifungals of chili plants by measunng their taste ability through the formed clear zones. Result: There were 24, 40, 54,
and 78 isolates of bacteria from shrimp farms in Tuban (TB), Situbonde (ST). Lamongan (LA), and Sidoarjo (SD) in Indonesia
respectively. Based on enzyme production. four 1solates namely LA21(0.73 U /mL). SD54 (0.663 U/mL), TB11 (1.160 U/ mL),
and ST7 (0.405 U / mL) were selected for further analyzed and evaluated. Phylogenetic analysis revealed that the LA21 isolates
have homologous with Bacillus cereus. morphological and biochemical tests showed that isolate TB11 is thought to be a group of
Vibrio alginolyticus while 1solating ST 13 belongs to Bacillus licheniformis. The LA21 1solate displayed antifungal activity agamst
Fusarium oxysporum fsp. capsici and Colletotrichum capsici during the trial period. Conclusion: This study demonstrated that
chitinolytic bacterial 1solates from various shrimp farms have great potential for chitinase production and antifungal applications.

Keywords: antifungal, chitinolytic, chitinase activity, shrimp farm

INTRUDUCTION from crustacean residues, and the _dcinetobacter
johnsonii and Bacillus amyloliquefaciens species
1solated from shrimp residues have chitinolytic activity.
I Chitinolytic activity has been developed recently to
use it as a biocontrol agent as a substitute for chemical
pesticides that harm the environment[ Chitinolytic
bacteria can be used as a biocontrol agent agamst
pathogenic fungi®? and increase plant fertility [0
Chitinase enzymes produced by chitinolytic bacteria
have wvarious inhibitory capabilities. The amount of
chitin in the fungus cell walls varies significantly, so that

Chitinolytic bacteria are widely distributed in various
types of environments, mncluding soil, water, and living
organs. In aquatic environments, chitinolytic bacteria can
be found in oceans!”! brackish water lakes?, waterways
such as the Suez Canal®!, and shrimp-farm wastewater.
Bl Based on their location, chitinolytic bacteria have
different characteristics and properties Pl It has been
reported that some bacteria from the aquatic environment
have been identified as having chitinolytic activity
such as those from species deromonas, Enterobacter,
Chromobacterium,  Arthrobacter,  Flavobacterium,
Serratia, Bacillus, Erwinia, and Vibrio. Bacterial Address for Correspondence: Nuniek Herdyastuti, Department of
isolates from whales have also revealed some species, Chemistry, Facuity of Mathematics and Natural Sciences, Universitas
including Eubacterium, Streptococcus, and Clostridium. Neger Surabaya, Ji. MHMQES;';!:H:EH%T' East Java, Indonesia

. . , , . -mail: rdyastuti@unesa.ac.id
Moreover, Bacillus licheniformis has been found in the

liquid food ind Submitted: 26-028-21 Received: 06-09-21
iquid 1004 MJAusIy.
! " Accepted: 23-00-21 Published: 02-11-21

Other species such as Serratia and Streptomyces 1solated
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