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On Isolation of Crustacean Chitin—Jf.
Removing of Protein by Some Proteases, Organic Solvents and Surface

Active Agents
By

Michio Takepa and Hiroshi KATSUURA

Applications of some proteases, organic solvents and surface active agents to the
isolation of crustacean chitin were investigated with the aim of finding the isolation
method without undesirable degradation.

The results obtained were summarized as follows:

Among proteases, bacterial proteinase (Pronase-P), papain and enzyme extracted from
tuna, Pronase-P was most effective to hydrolyze incidental protein in crustacean shell
(Fig. 1 and Table 3). Protein content can be reduced to about | % by the combination
of these enzymatic hydrolysis.

The shaking with dimethylformamide was effective, but dimethylsulfoxide had no
effect.

Every surfactant used, benzalconium chloride, sodium dodecylbenzensulfonate and
sodium dodecylsulfonate, especially the latter two, was caused to solubilize the
residual protein from enzymatic hydrolysis.

The results suggested that the incidental protein in crustacean shell may be almost
removed by the suitable combination of these treatments.

And application of iodic acid — strong phosphoric acid decomposition method to
nitrogen analysis of chitin, instead of KJELDAHL method, makes the time required for

decomposition shorten and micronize the quantity of sample of necessity.
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Table 1. Nitrogen loss during KJELDAHL decomposition.

Nitrogen content Nitrogen loss
Duration, taken, found, AN*[N, k¥
¢ (hr) Ny (mg) N (mg) (mg/Nymg) (mg/hreNgmg )
22.0 42.92 42.86 0.0014 6 x107°
45.7 ” 42.86 0.0014 3 ”
89.6 7 42.77 0.0035 4 ”
152.4 ” 42.61 0.0072 5 4
219.1 7 42.58 0.0078 4 7
* AN=N;—N
% = Ny —N/[Nge«t, mean value : 4x10-5.
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Fig. 1. Relation between nitrogen lose and decomposition time in KJELDAHL method.
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Fig. 2. Relation between nitrogen loss and nitrogen content in KJELDAML method.
( Decomposition time : 118 hrs)
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Table 2. Comparison of nitrogen analysis by KJELDAHL method and strong phosphoric acid—iodic acid
decomposition method (S.P. A.).

qar;1p|e Method Weight( ;g )samp!e, Ni’crog?n%csanten’c, Deco(rnhp;osoi;ci;?n ;ime,
Decalcified crab shell KJELDAHL 50t.0 3.03 34~56 hrs.
” von S P A, 45.01 8.50 about 10 mins.
Deproteinized crab shell KJELDAHL 512.0 7.0t 28~45 hrs.
7 ” V4 S.POA. 45 .40 7.03 about 10 mins.
” g ” 20.02 7.08 5~-7 mins.
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Fig. 3. Comparison of enzymatic hydrolysis of crustacean shell protein for different
protease.
1 : Pronase-P, pH 7.0, 60°C.
2 : Protease extracted From pyloric ceaca of tuna, pH 8.6, 40°C.
jul

: Papain, pH 5.5,37.5°C.
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Fig. 4. Hydrolysis of the incidental protein in crustacean shell by

sodium hydroxide.

Nc : Theoretical nitrogen content for chitin.
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Table 3. Comparison of power of removing or solubilization to incidental protein in crustacean shell

by some organic solvents and surface active agents.

Protein content (%)
Reagent Before treat. After treat. Remove (%)

(P1) (Py) (R)
Protease from tuna 15.59 5.16 70.47
Pronase - P 15.59 2.74 84.80
V4 V4 5.16 1.01 81.24
Papain 19.10
Dimethylsulfoxide 3.29 3.41 (0)
Dimethylformamide* 1.01 (0) (100)
Benzalkonium chloride 5.16 0.55 89.83
Sodium dodecylbenzensulfonate™ 5.16 0.33 93.91
Sodium dodecylsulFonate™® 5.16 (0) (100)

* With sodium hydrogen sulfite.
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