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Masanobu IsuiHara, Katsumi Isuicaki, Seizen Tovama : Enzymatic

degradation of sugar-cane bagasse and phenolic compounds

Summary

The ultraviolet absorbance of the supernatant and the water soluble phenolic
compounds released were determined after treating sugar-cane bagasse with a
commercial cellulase preparation, “Meicelase”.

When the supernatant was treated with NaOH solution at 120C for 30 min,
the absorption value at 280 nm was increased. Ferulic acid, the only phenolic
compound detected, was extracted with ethylacetate from the supernatant which
was treated with NaOH. Ferulic acid which was released from bagasse during
enzyme reaction could be separated from the other substances by paperchromatography.

when sugar-cane bagasse was treated with NaOH, the degradability of the
residues by cellulase preparation was strongly correlated with the amount of
phenolic compound released by the alkali. Gel filtration of the enzyme hydrolysate
on Toyopear HW40 gave low-and high-molecular-weight fractions, both of
which appeared to contain phenolic-complexes. The high —molicular-weight

fraction obtained by gel filtration contained glucose, xylose and arabinose.
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Fig. 1 Effect of alkali-treatment of the enzymatic
degradation products on the absorbance at
280 nm b

The sugar-cane bagasse used was washed throughly
with water until reducing sugar was detected and
then kept dried at 70C. The bagasse was pulvelized
in a whiley mill to 40 mesh. Enzymatic degradation
of bagasse was carried out with a commercial cellulase
preparation, Meicelase, which was produced from
Trichoderma viride. The reaction mixture for enzyme
assay contained 400 mg of substrate, 1.0 ml of 1M
acetate buffer (pH 4.5), 1.0 ml of 0.2% of sodium
azid and 1.0 ml of 5.0% enzyme solution in the
final volum of 10 ml. After incubation at 40C for
indicated times with shaking, the reaction was
stopped by boiling for 10 min. The mixture was 0
centrifuged to separate the supernatant from the
residues. The absorbance at 280 nm of the untreated
or NaOH terated supernatants was measured.
(a) untreated sample (b) alk ali-treated sample
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Fig. 2 Reducing sugar, ferulic acid, and adsorbance
at 280 nm during enzymatic degradation of
bagasse
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The bagasse was incubated with an enzyme preparation
at 40TC for indicated times. Reducing sugar formed
and the adsorbance at 280 nm of NaOH-treated
supernatant were determined. Both untreated supernatant
and NaOH-treated one were adjusted to pH 1.5—2.0
with 5 N HCI followed by extraction with two
volume of ethylacetate. The extracts were evaporated
until solid and added to 95% ethanol. An aliquort
of the ethanol solvated fraction was chromatographed
by the ascending technique on Toyo filter paper
no. 51 using benzen-acetate-water (6:7:5) as a
solvent. The spot of ferulic acid was detcted under
UV illumilation, cut and extracted with 95% ethanol. 0F

The amount of ferulic acid in the extract was 1 L L L 1
determined by measuring the absorbance at 280 0 12 24 36 48
nm. Other conbitions were stated in the legend to
Fig. 1. Incubation, hr
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Ferulic acid, mg/ml(@®)

Absorbance at 280nm(Q)

Reducing sugar, mg/ml(®)
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Fig. 3 Relationship between the enzymatic

degradability of alkali-treated bagasse
and ferulic acid of the enzymatic 20 a
degradation products -
\i‘; 40.2 ~
The bagasse was treated with various e 15 \2
concentration of NaOH solution at 120TC &
for 20 min. The treated bagasse was recovered & )
by filtration, washed and dried. The NaO - E
H treated bagsse was incubated with an & 10~ g
enzyme preparation at 40C, and the reducing 2 70.1 'Q
sugar and ferulic acid formed were deter— &0 Q
mined. Other conditions were stated in G 5 | —E.;
legend to Fig. 2. 3 o
) b
0r 410
1 1 i 1 i 1 1
0 0.2 0.4 0.6

NaOH, %(w/v)
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Fig.4 Gel filtration of the enzymatic degra- B
dation products of bagasse © Eo

The bagasse was incubated with an enzyme g i =
preparation at 40C for 24 hr. The supernatant £ %
was concentrated using an evaporator and téo %
was chromatographed on a columm of Toyopear -3 a1l @
HW40 gel and eluted with distilled water. Total & &
sugar of the fraction was determined by -ié 6
phenol-sulfulic acid method, The reducing o X
sugar and ferulic acid fromed were measured. oF £
Other conditions were stated in legend to :

Fig. 2.

Fraction number
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Fig. 5 Paper chromatography of phenolic acid

obtained by the enzymatic degradation Low Mr high Mr
1.0
FA
The low and high molecular weight fractions ,f:’ﬁ Ja
obtained by filtration of degradation products were 0.8 + @ '~ :% '\) %
chromatographed on Toyo filter paper no. 51 with ”
the same manners stated in Fig. 2. (a), (c): 0.6 | @
untreated fraction (b ), (d): NaOH treated fraction &
FA: ferulic acid, p~CA: p-coumaric acid 0.4 P-CA
Other conditions were stated in legend to Fig. 2. ’
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