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Sub-project2: Ultrasonic-assisted extraction of antioxidants and antimicrobials from

sugarcane bagasse

Abstract

Due to a substantial amount of sugarcane bagasse, waste from sugar industry, value
creation to sugarcane bagasse is necessary. This research aimed to find optimal extraction

conditions of phenolic compounds from sugarcane bagasse. The effect of 0.85% sulfuric acid

treatment, steam explosion at 190, 200, and 210 °C for 5, 10, 15, and 20 min, solvent type
(ethyl acetate, hydrous ethanol, and hydrous ethanol : water (70 : 30) was studied. The results
showed that hydrous ethanol was the suitable solvent. The treatment with dilute acid resulted
in more lignin degradation compared to that without dilute acid. The optimal steam explosion
condition provided the highest amount of total phenolic compounds and the highest
antioxidant activity in terms of half maximum inhibitory concentration (ICsy) was temperature
of 210 °C and time of 10 min. Moreover, with longer explosion times of 15 and 20 min, the
phenolic compounds were degraded. However, the extract obtained from the optimal
extraction condition did not show antimicrobial activity against Salmonella Enteritidis S003,
Staphylococcus aureus TISTR029, and Escherichia coli O157: H7. Then, optimization of
amplitude and time of extraction was conducted using response surface methodology (RSM).
With the optimal amplitude of 63 micron and time of 5 min, the yield, total phenolic contents,
and trolox equivalent antioxidant activity (TEAC) was 98 mg/g, 29 mg gallic acid equivalent/g,
and 80 mg TEAC/mL, respectively. In addition, the extract showed antimicrobial activity against
the three types of the bacteria. The RSM models were accurate in predicting yield, total
phenolic contents, and antioxidant activity. High- performance liquid chromatography
characterization showed that the 1 g extract contained 9.931 mg syringic acid, 1.496 mg p-
coumaric acid, 1.393 mg ferulic acid, and 0.879 mg sinapic acid. When the extract subjected
to sterilization, the contents of phenolic compounds were decreased to 4.981, 1.493, 1.281,
and 0.498 mg/ ¢, respectively with a small reduction of antioxidant activity. However, all the
phenolic compounds were stable at pH 2 = 9. The results showed the possibility of applying
steam explosion and ultrosnic-assisted solvent extraction to obtain phenolic compounds from

lignin and further application of the extract in health-related industry.
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