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On Isolation of Cfustac;ean Chitin— | . ‘
Decalcification by EDTA-2Na Solution and Enzymatic
Hydrolysis of Incidental Protein

By

Michio Taxepa and Eiki ABE

Applications of EDTA-2Na and protease in the isolation of crustacean chitin
were investigated with the aim of finding the isolation method accompanied by no
undesirable degradations.

The results obtained are shown in Figs. 1~8 and Table 1, and may be sum-
marized as follows: ' ' '

1. Two steps were distinguished in proceeding of the decalcification of vcru'stacea;r_l
shell (King crab) by the use of EDTA-2Na solution: 94 % of calcium to be
removed was eluted within the first 4 hours, but it took more than 20 hours to
reach the equilibrium.

The residue contained 9.4 9% of nitrogen, and this value corresponded to its

protein content of about 28 7.

2. The enzymatic hydrolysis of the incidental protein in crustacean shell also 'pro-
ceeded with two steps: within the first 10 hours 80~90 % protein to be hydrolysed
was liberated, but it needed more than 20 hours to reach the equilibrium.

After this treatment, the residue contained 7.1 % .of nitrogen, and this showed

that its protein content was reduced to about 2 %.

3. The crustacean chitin obtained by these treatments remained more colored as com-
pared with those obtained by digestion with hydrochloric acid-sodium hydroxide.

4. No aminosugars were detected during these processes.
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Fig. 1. Rate of decalcification of crustacean shell (King

crab) by EDTA solution.
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Fig. 2. Inhibitory effect of toluene on the bacterial growth in the process
of enzymatic hydrolysis of crustacean shell protein.
1 : Reaction system with toluens. 2 : Reaction system without toluene.

3 : Protease solution with toluene. 4 : Protease solution without toluene.
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Fig. 3. Variation of the rate of enzymatic hy- Fig. 4. Variation of the rate of enzymatic hydrolysis‘
drolysis of ecrustacean shell protein for of crustacean shell protein for different weight
different concentration of protease (ex- of substrate (Protesse extracted from powder of
tracted from powder of pyloric casca of pyloric casca of striped marlin).
striped marlin). 1:0.4g of substrate (decalcified King crab
1:0.25g protease/50 ml extracted so- shell). 2:0.2g9. 3:0.14q.

fution. 2 :0.1a/50ml. 3:0.05g/50ml.
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Fig. 5. Variation of hydrlysated protein of crustacean shell by protease with
time.

1 : Protease extracted from powder of pyloric caeca of striped marlin,
Makaira mitsukurii. 2 : Protease extracted from powder of pyloric
caeca of Yellow-fin tuna, Neothunnus albacora.
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Fig. 6, Comparison of the enzymatic hydrolysis of crustacean shell protein for
different process of decalcification.

1 : Decalcified by EDTA solution. 2 : Decalcified by dilute hydrochloric acid.
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Fig. 7. Effect of agitation and pulverization on Fig. 8. Comparison of the enzymatic hydrolysis
the rate of enzymatic hydrolysis of crustacean of crustacean shell protein for different
shell protein. protease.

1 : Particle size below 48 mesh with agitation, 1 : Protease extracted from powder of pyloric
2 1 14~20 mesh, with agitation. 3 : 14~20 caeca of striped marlin, 2 : Neo-Sumitase.

mesh, without agitation.
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