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Abstract

Ferulic acid is a phenolic acid existing in plant cell walls and it has many
physiological functions including antioxidant, antimicrobial, anticancer and anti-
inflammatory activities. The ferulic acid can be released by chemical and enzymatic
hydrolysis. In this study, ferulic acid was obtained from lignocellulosic biomass by
autoclave assisted alkaline hydrolysis (AAA) and the amount of ferulic acid released
from the lignocellulosic biomasses (corn husks and corn cobs) by AAA was compared
with microwave assisted alkaline hydrolysis (MAA). The phenolic analysis of
lignocellulosic biomass hydrolysate by HPLC showed that when lignocellulosic
biomass was hydrolyzed by 0.5 M NaOH for 15 min in the autoclave, the corn husks
and corn cobs released high amounts of ferulic acid. The effects of different
concentrations of NaOH (0.25, 0.5, 1.0, 1.5 and 2.5 M) and hydrolysis times (5, 15, 30,
45, 60, 75 and 90 min) to release ferulic acid using AAA and MAA were investigated.
The results showed that 0.5M NaOH for 60 min in AAA was the optimal hydrolysis
condition for releasing of ferulic acid from corn husks (20.4818+0.1304 mg/g sampie) and
corn cobs (17.0914+0.0132 mg/g sampie). While hydrolysis by 1.5 M NaOH for 15 min
and 2.5 M NaOH for 15 min in microwave could release high amounts of ferulic acid
from corn husks (31.2629+1.1056 mg/g sampie) and corn cobs (14.7173+0.0092 mg/g

sample), respectively.

The potential of the seven fungal strains and two bacterial strains cultured on agar

plates containing ethyl ferulate, carboxymethyl cellulose (CMC) and xylan were
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investigated for their ability to produce ferulic acid esterase, cellulase and xylanase,
respectively. The results showed that Aspergillus flavus cultured in ethyl ferulate,
Aspergillus niger cultured in CMC, and Trichoderma reesei cultured in xylan, revealed
the largest clear zones of 1.02, 1.50 and 3.05 cm., respectively. The ferulic acid
esterase, cellulase and xylanase activities of these microorganisms cultured in liquid
medium containing ethyl ferulate, CMC and xylan were also assayed. The results
showed that A. flavus cultured in ethyl ferulate presented the highest ferulic acid
esterase activity (3412.1889+211.7932 U/gds, 5.0686x 0.5433 U/mg protein) and T.
reesei cultured in CMC exhibited the highest cellulase activity (25.3526+0.5200 U/gds,
3.2383+0.0971 U/mg protein), while the greatest xylanase activity was obtained from A.
niger (87.2468+1.4815 U/gds, 0.9967+0.0042 U/mg protein) cultured in xylan. In
addition, each microorganism was cultured in a liquid medium consisting of corn husks
to test their ability in enzyme production. The greatest ferulic acid esterase activities
were acquired from A. flavus, A. niger and Penicillium chrysogenum and these

microorganisms could also produce cellulase and xylanase activities.

The production levels of ferulic acid esterase, cellulase and xylanase from P.
chrysogenum cultured in liquid medium containing pretreated corn husks were assayed.
The results presented that the optimal condition for the ferulic acid esterase production
was found at 25 °C, pH 6.0 for 168 h in 2% (w/v) pretreated corn husks. The activities
of ferulic acid esterase, cellulase and xylanase produced at these conditions were
1.4983+0.0387 U/ml, 0.4971+0.0196 U/ml and 0.2341+0.0080 U/ml, respectively.
While the maximum value of ferulic acid (2.3063+0.0374 mg/g sampie) released by the P.
chrysogenum enzyme was obtained at 18 h in pretreated corn husks.
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