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Abstract— We examined the effect of hydrothermal
treatment on enzvmatic saccharification from  chitin to
NV -diacetylchitobiose ((GleNAc):). The enzymatic sacchari-
fication ratio after hydrothermal treatment was up to 37%,
whereas that of untreated chitin was only 5%. XRD analysis
revealed that the d-spacing and the erystallite size increased by
hydrothermal treatment, which indicates the swelling of chitin
occurs in high-temperature and high-pressure water. The
swelling of the chitin ervstal structure improved enzymatic
saccharification, allowing the enzymes to easily aceess and ex-
ert the catalytic action. In addition, for case of grinding the
chitin by a mill after the hydrothermal treatment, we achieved
over %0 %a of the enzymatic saccharification ratio.

Index Terms— Hydrothermal treatment, Supercritical
water, Chitin, Enzymatic saccharification, N-acetyl glu-
cosamine,

L INTRODUCTION

NN -diacetylchitobiose ((GleNAc)s, is a disaccharide of
N-acetylglucosamine (GleNAc)., GleNAc produced from
crustacean chitin (o-chitin} possesses versatile functional
properties as skin moisturizers, joint-pain relievers, and an-
titumoral and antimicrobial agents[1]. (GlcNAc): has po-
tentially milder or other physiological activities compared 1o
GleNAc and is expected to be a source for oligosaccharides
production [2]. Although the market is rapidly expanding,
the production of (GleNAc): and GleNAc from crab shells
takes a large number of processes and strong acid because of
their hard crystallinity and insolubility of a-chitin, In light of
the difficulties associated with traditional (GleNAc), and
GleNAc production processes, environmentally compatible
and reproducible enzymatic saccharification alternatives are
desired, If chitin could be completely degraded by enzymes,
it would not be necessary to use deleterious substances or to
produce excessive amounts of waste water, allowing the
establishment of an environmentally conscious process,
However, a-chitin is not soluble in general medium and their
crystallinity is potentially too high to be degraded enzy-
matically. To solve these problems, pretreatment of a-chitin
is widely considered to be important.

The aim at present is the production of (GleN Ac); from
chitin by a combination of hydrothermal treatment (T =
400 °C, P = 37 MPa) and enzymatic saccharification. There
are some reports in order to obtain (GleNAc); and GleNAc
from chitin by just the hydrothermal treatment because the
hydrolysis reaction proceeds without any catalyst in  high
-temperature and high-pressure water[3]. However, (Gle-
NAc) and GleNAc were not obtained because the decom-

position of these compounds proceeded at the same time of
the hydrolysis of chitin. In this study, we adopted a pre-
treatment of chitin using hydrothermal treatment for enzy-
matic saccharification. We investigated suitable conditions
of hydrothermal treatment that the decomposition of Gle-
NAc structure does not occur and promotes the enzymatic
saccharification. We also studied the effect of grinding by a
mill on the enzymatic saccharification of chitin biomass.

I1. MATERIALS AND METHODS

A, Marerials and enzymes

Crab chitin {Yaizu suisankagaku industry) was used for
material. The shape of chitin is flake and its size is about 3
mm. For the enzymatic saccharification, crude enzyme from
Streptomyces griseus (Eikon CHL from Rakuto kasei in-
dustrial) was used as chitinase. For saccharification each
substrate, we used 90 U of enzyme. The enzyme produces
{GleNAc), as a major product from chitin. In this work, we
mainly obtained {GleNAc), which could be hydrolyzed to
GleNAc by other enzymes[4].

B, Hydrothermal ireatment

Hydrothermal treatment for chitin was conducted in a
SUS 316 tube reactor of 6 cm’ in volume. Afier chitin flakes
0.2 g and water 3 g were loaded in the reactor, the reactor
was submerged into a molten-salt bath (KNOs—NaNOy) kept
at 400°C reaction temperature. Figure 1 shows the internal

temperature profile of the reactor at each temperature setting.

In this paper, the reaction starting point was set at the mo-
ment when the reactor was submerged into the molten-salt
bath; therefore, the reaction time includes the initial heating
petiod. After a given reaction time, the reactor was taken out
from the molten-salt bath and rapidly quenched in a water
bath to cool down to room temperature. After cooling, the
products were collected from the reactor and divided into the
waler-soluble and solid fractions (chitin) with a membrane
filter (pore size: 0.20 pm, Millipere). After hydrothermal
treatment, the chitin dried at 90°C for 24 h.

400

300

200

100

Irternal Termperature of
Reactor | T

Treatment Time [min]

Figurel, Internal temperature profile of the reactor
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