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Purification and characterization of chitin from exoskeleton of Metapenaeopsis barbata in Oita prefecture
Ryosuke MAEDA, Chisato IDE, Naoyuki DOHI, and Shin-ichi NIMONJI

Abstract

Chitin, poly (B-(1—4)-N-acetyl-p-glucosamine) is a natural polysaccharide and widely distributed in nature such as fungi, algae, and arthropods.
The amount of biosynthetic production of chitin is c.a. 10°— 10 t/y, it’s the second most ubiquitous biopolymer after cellulose. Purification of chitin
from crustacean shells have been generally conducted by Hackman’s method or its modified process concluding the three steps such as inorganic
materials removal, proteins removal, and carotenoid pigments removal. We believe the purification of chitin is the most important process to unfold to
the application of the biopolymer. In this paper chitin was purified from exoskeleton of red shrimp Metapenaeopsis barbata which is included in
wastes of fisheries processing company by modified Hackman’s method. The purified chitin was obtained as white solid and the yield was 9%. After
deacetylation of purified chitin by treatment with concentrated alkaline solution, we estimated the molecular weight by viscometric procedure. The
molecular weight of the polymer was estimated to be 6 X 10* and the degree of polymerization (DP) was c.a. 300. Then degree of deacetylation
(DD%) of the chitin was obtained by colloidal titration using potassium polyvinyl sulfate (PVSK) solution in combination with the absorbance ratio

Auess/Azs7s Obtained from FT-IR measurements. The DD% of the purified chitin was calculated to be 13%.
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Figure 1 Chemical structures of (a) chitin, (b) chitosan and (c) cellulose.
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Figure 2 Photographs of (a) exoskeleton of that shrimp and (b) purified
chitin by modified Hackman’s method.
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Figure 3 Hierarchy of the main structural levels and microstructure
elements of the exoskeleton material of H. americanus (American
lobster) .,
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Figure 5 Two astaxanthin (AXT) molecules were existing in
chitin-binding protein, g-crustacyanin, of the exoskeletons in lobster
shell ™. Panel (a) and (b) show the upper and side view of the
laminar AXT molecules, respectively (drawing with red balls and
sticks). These schematic representations were drawn by RASMOL?
software with PDB data of ID:1GKA.

a) RASMOL is one of the free software to view the protein molecule

with PDB data.

b) PDB: Protein data bank (http://www.rcsh.org/pdb/home

/home.do)
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Figure 6 Photographs of the progress of the titration, (a) just before
the end point, (b) the end point, when one drop of PVSK solution
was added in the media(a), and (c) past the end point.
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Figure 7 Chemical structures of TB and PVSK.
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Figure 8 Photographs of TB solution mixed with PVSK %,
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Table 1 DD% values of commercially obtained standard chitosan.
DD%
This work from Agencies ®
K7B 63.7 74.3
K8B 74.0 84.0
K9B 84.3 90~96
K10B 94.7 100.0
W10 77.9 min.80

a) Information from Funakoshi Co., Ltd. about the K7B, K8B, K9B, and K10B.
W10 is from the description on the reagent label.
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Figure 9 FT-IR spectrum of the purified chitin.
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Figure 10 Relationship between ratio of Asess/Azs7s and DD%.
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Figure 11 Plots for determination of intrinsic viscosity of
deacetylated chitin prepared from purified chitin.
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