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ABSTRAK

PENGARUH ION Ca*, Mg*, Mn*"dan Na* TERHADAP AKTIVITAS
EKSTRAK KASAR SELULASE DARI Bacillus subtilis STRAIN SFO1
ASAL LIMBAH AMPAS TEBU

REVONANDIA IRWANTO
2443009027

Selulase adalah enzim yang banyak dihasilkan oleh mikroorganisme seperti
bakteri yang memiliki aktivitas selulolitik. Dari penelitian terdahulu
diperoleh isolat bakteri murni yang mempunyai aktivitas selulolitik yaitu
isolat bakteri Bacillus subtilis strain SFO1. Bacillus subtilis SFO1 adalah
bakteri selulolitik spesies pertama yang berasal dari ampas tebu, sehingga
perlu diteliti lebih lanjut tentang ion logam apa saja yang berfungsi sebagai
aktivator maupun inhibitor. Produksi selulase dari isolat Bacillus subtilis
strain SFO1 dilakukan dengan fermentasi bakteri di media Nutrient Broth +
Carboxymethyl Cellulose (CMC) 1% selama 21 jam. Kadar enzim
ditentukan dengan metode Bradford, pembanding BSA. Aktivitas selulase
diuji menggunakan substrat CMC 1% pada pH 5,0 suhu 60 °C selama 45
menit, kemudian direaksikan dengan pereaksi asam 3,5-dinitrosalisilat dan
dibandingkan dengan glukosa, diamati secara spektrofotometri pada A=550
nm. Sebelum direaksikan dengan substrat enzim diinkubasi terlebih dulu
dengan larutan ion logam berbagai konsentrasi selama 20 menit. Pada
penelitian ini didapatkan hasil bahwa ion Mg®* dan Ca®" pada rentang
konsentrasi 0,1 - 10 mM menurunkan aktivitas enzim selulase secara
bermakna (One way Anova, post hoc Tukey HSD, o= 95). lon Mn?* dan
Na* pada rentang konsentrasi 0,5 — 10 mM juga menurunkan aktivitas enzim
selulase. Disimpulkan bahwa semua ion logam ini menurunkan aktivitas
enzim selulase Bacillus subtilis SFO1.

Kata Kunci : Bacillus subtilis SF01, selulase, magnesium, mangan,
kalsium, sodium.



ABSTRACT

EFFECT OF Ca?", Mg®*, Mn*" and Na*'IONS TOWARDS
CELLULASE ACTIVITY OF CRUDE EXTRACT OF
Bacillus subtilis SFO1 STRAIN FROM SUGARCANE WASTE

REVONANDIA IRWANTO
2443009027

Cellulase is an enzyme produced by many microorganisms such as bacteria
having cellulolytic activity. From previous studies pure bacterial isolates
with cellulolytic activity, namely Bacillus subtilis bacteria strain SFO1 was
isolated. Cellulolytic bacteria of Bacillus subtilis Strain SFO1 is the first
species that comes from sugarcane waste, so it needs to be examined further
on any metal ion that serves as an activator or inhibitor. Cellulase
production of Bacillus subtilis strain SFO1 isolates was conducted by
bacterial fermentation in media Nutrient Broth + Carboxymethyl Cellulose
(CMC) 1% for 21 hours. Enzyme levels were determined by the method of
Bradford, BSA as reference. Cellulase activity was tested using 1% CMC
substrate at pH 5.0 temperature 60°C for 45 minutes, and then reacted with
3,5-dinitrosalicylic acid reagent and observed by spectrophotometry at
A=550nm and compared to glucose. Before being reacted with substrate,
enzyme was pre-incubated with metal ions solution in various concentration
for 20 minutes. This research showed that metal ions Mg?* and Ca®* in the
concentration range from 0.1 mM to 10 mM reduced significantly the
activity of cellulase enzyme (One way ANOVA, post hoc Tukey HSD, o=
95). Metal ions Mn?" and Na" in the concentration range from 0.5 mM to 10
mM decreased the activity of the cellulase. So it was concluded that all of
these metal ions decreased the activity of the cellulose of Bacillus subtilis
SFO1.

Keywords: Bacillus subtilis SF01, cellulase, magnesium, manganese,
calcium, sodium.
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