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Maysita, Y, 2022, Karakterisasi Enzim a-L-Arabinofuranosidase dari Bakteri
Psikrotoleran Paenibacillus antarcticus, Tesis dibawah bimbingan Ali Rohman,
M.Si., Ph.D. dan Prof. Dr. Ni Nyoman Tri Puspaningsih, M.Si., Departemen Kimia
Fakultas Sains dan Teknologi, Universitas Airlangga.

ABSTRAK

Paenibacillus antarcticus merupakan bakteri psikrofilik yang diisolasi dari
sedimen Antartika. P. antarcticus dilaporkan menghasilkan enzim glukosida hidrolase
famili (GH51) dari o-L-arabinofuranoside (Pan-Abf). Penelitian sebelumnya
menyebutkan, enzim Pan-Abf aktif pada rentang suhu 20-40 °C. Analisis zat aditif
menjelaskan bahwa aktivitas Pan-Abf tidak dipengaruhi oleh penambahan 10 mM garam
dan 100 mM monosakarida . Gen sintetik pET-15b-Pan-Abf pada penelitian ini berhasil
diekspresikan dalam Escherichia coli BL21 (DE3) dan dimurnikan dengan kromatografi
afinitas. Selanjutnya, dilakukan penentuan karakter biokimia enzim Pan-Abf. Analisis
Pan-Abf murni (MW ~5.9 kDa) menunjukkan aktivitas yang tinggi terhadap para-
nitrofenil-a-L-arabinofuranoside (pNPA). Parameter Kinetika terhadap substrat pNPAs
secara berturut-turut yaitu Vmax dan nilai Km sebesar 24,3 uM-min~* dan 1,9 mM dengan
Nilai keat dan kca/Km masing-masing adalah 189,6 det dan 97,3 mM.det™®. Aktivitas
enzim Pan-abf menunjukkan toleransi dengan adanya NaCl dan monosakarida (arabinosa,
xilosa dan glukosa) dalam campuran reaksi. Hidrolisis Wheat arabinoxylan dilakukan
dengan adanya enzim Pan-Abf, xilanase dan B-xylosidase baik secara individu maupun
dalam reaksi campuran. Reaksi dilakukan utnuk menentukan efek sinergi enzi Pan-Abf
bersama enzim xilanase dan B-xylosidase pada proses hidrolisis struktur Wheat
arabinoxylan.

Kata Kunci: Biomassa, Xilan, Enzim Xilanolitik, a-L-Arabinofuranoside.
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Maysita, Y, 2022, Characterization Of a -L-Arabinofuranosidase Enzyme from
Psychrotolerant Bacterium Paenibacillus antarcticus, Thesis under guidance Ali
Rohman, M.Si., Ph.D. and Prof. Dr. Ni Nyoman Tri Puspaningsih, M.Si., Chemistry
Department, Faculty of Sains and Technology, Universitas Airlangga.

ABSTRACT

Paenibacillus antarcticus is a psychrophilic bacteria isolated from Antarctic
sediment. P. antarcticus has been reported to produce glycoside hydrolase family (GH51)
enzyme of a-L-arabinofuranoside (Pan-Abf). Previous research reported that the Pan-Abf
was active at a temperature range of 20-40 °C. The analysis of additives explained that
the Pan-Abf activity was not affected by the addition of some 10 mM salts and 100 mM
monosaccharides. In this study, synthetic gene pET-15b-Pan-Abf was successfully
expressed in Escherichia coli BL21 (DE3) under mild-condition and purified by
chromatography affinity. The analysis of purified Pan-Abf (MW ~5.9 kDa) was mainly
active against para-nitrophenyl-o-L-arabinofuranoside presenting the following kinetic
parameters Vmax and Ku value of 24.3 uM-mint and 1.9 mM with the kcat and Keat/Km
value is 189.6 sect and 97.3 mMt.sec’? respectively. Pan-Pan-Abf activity exhibite
tolerant toward the presence of a high concentration of NaCl and monosaccharides
(arabinose, xylose and glucose) in the reaction mixture. Hydrolysis of wheat arabinoxylan
was performed in the presence of purified enzymes of Pan-Abf, xylanase and [-
xylosidase in individual and in the association of three enzymes. Associated of three
enzymes reaction was performed in the sequential and simultaneous reaction made to
verify the cooperation between these xylanolytic enzymes in the xylan’s structure
hydrolysis.

Key Words: Biomass, Xylan, Xylanolytic Enzyme, a-L-Arabinofuranoside.
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