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A Basic Study on Chitin from Krill and Kruma Prawn for Industrial Use
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Abstract

An attempt was made to prepare chitin from kuruma prawn shell and antarctic krill for industrial
use, and new procedure for the preparation of chitin was developed. When antarctic krill powder
and kuruma prawn shell powder were treated through the new procedures developed in this study,
purified chitin, identified by IR spectrum and nitrogen content, was obtained. Molecular weight in
formic acid of purified chitin was 1.56X10° for krill and 1.78 X 10 for kuruma prawn respectively.
Degree of polymerization of N-acetylglucosamine was 750 for krill chitin and 850 for kuruma prawn
chitin. Purified chitin showed a higher degree of acetylation, and was relatively rich in methionine

residue.
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Table 1. Chitin content of selected crustacea. insect,

molluscan organs and fungi¥

Chitin content

(%)

Crustacea
Cancer(crab) 72.1"
Carcinus(crab) 0.4~3.3", 829%

64.2"
Paralithodes(king crab) 35%
Callinectes(blue crab) 14V
Pleuroncodes(red crab) 1.3~1.8%
Crangon(shrimp) 5.8%, 69,1
Alaskan shrimp 28"
Nephrops(lobster) 69.8", 6.7%
Homarus(lobster) 60.8~77.0"
Lepas(barnacles) 58.3%
Insect
Periplaneta(cockroach) 2.0%
Blatella(cockroach) 18.4%, 107, 35"
Colcoptera(beetle) 27~35%
Tenebrio(beetle) 2.1V, 4.9%, 313"
Calleria(wax warm) 33.7%
May beetle 16*
Dipteria(true fly) 54.8"
Pieris(sulfer butterfly) 64"
Grasshoper 2~4Y 20%
Bombyx(silkwarm) 4429
Molluscan Organs
Clamshell 6.1
Opyster shell 36
Squid, skeletal pen 41.0
Krill(deproteinized shell) 402+ 52
Fungi
Aspergillus niger 42.0%
Penicillium notatum 18.5Y
Penicillium chrysogenium 20.1%
Saccharomyces cerevisiae (baker veast) 2,97
Mucor rouxii 445
Lactarius vellereus {mushroom) 19.0

DWet body weight

Dry body weight

90rganic weight of cuticle
PTotal dry weight of cuticle
Dry weight of cell wall
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Table 2. Operating condition of gas chromatography

Porapak Q(80/100 mesh)
Flame ionization detector

Column
Detector

Injector & detector temperature 250C
Oven temperature 200C
Carrier gas N gas
Flow rate 30 m//min
Sample size 0.75 W
Injection volume 3u
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Table 3. The composition of antarctic krill (Euphausia
superba)

Content (‘«)

Sample ) -
M01sture L1p1d Pr()lem Ash Chitin Others

A 6.00 1298 5801 14,32 582 287

B 4.70 12.00 6350 1120 6.00 260

A: this experiment, B: by Romo et al*
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sample 50 g
suspended in 500ml of distilled deionized water
adjusted to pH 10,5 with IN NaOH
stirred for 1 hour
filtered through Whatman No.4

filtfate 1. residue

resuspended in 500 m] H20 (pH 10.5)
filtered

repeated this step once more

filtrate 2. residue
suspended in 500 ml of HzO (pH 10.5)
stand by overnight
filtered
filtrate 3. residue
suspended in 500 ml of 1\ HCI
stirred for 1 hour
filtered through Whatman No.4
repeated step 3 once more
s
filtrate 4. residue
suspended in 500m] of distilled deionized water
filtered
repeated step 4 twice
P ]
filtrate 5. residue
suspended in 500 ml of IN NaOH
heated for 1 hour at 100°C
filtered through Whatman No.4
repeated step 5 once more {5')
= T
filtrate 6. residue
suspended in 500ml of distilled deionized water
filtered
repeated step 6 twice
B S
filtrate 7. residue
suspended in 300 m! of methanol
filtered
dried

isolated chitin

Fig. 1. Flowsheet for isolation and purification of chitin
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Fig. 2. The photograph of chitin obtained from krill
and kuruma prawn

A; Chitin obtained from krill, B; Chitin obtained from
kuruma prawn

X
=

et Rl $25€ %3 chiting
A elvt krill2 %8| F%3% chitin®l %
Z2Aa4g o Wag Jehla glel Krill®) 7
Azste] Estshes Ao A w3t A
I Ko njge] ZAaMno ES
oy B Agde AL FUEAR
U B mkHree ARG A5 sk

Fig.3& 2% chiting Axde|7do #3, A4l
Holgt o7 FZH chitine) fibrousdh HelE Z3)
3lal 918§ Ho3Fa glch

fir 4o

& X 2 H

o o oX
B W o o d

)
N, o

r

F

o3
>
B

N

-

Chitin =& A|2Q| CHHE! yield

Chitin &4 AAse @yl FHFozN

Eaars| A A 24 A A 135 (1992)

Fig. 3. El;tron micrograph of chitin obtained from
krill

Table 4. The composition of kuruma prawn (Penaeus
Japonicus) shell

Content (%)

Chitin
2145 0.28

Lipid
1035 1670 1981 3137

Moisture Protein Ash Others
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Table 5. Protein yield from chitin preparation

Protein, g (yield %)

Process
Knill Kruma prawn
step 1 & 2 3.73(7.45) 176(3 52)
step 3 0.26(0.51) ).50(0.10)
step 4 0.17(0.35) 0.01(0.01)
step 5 20.13(40.26) 4.24(8.47)
step 5’ 0.32(0.64) 0.21(0.43)
step 6 0.03(0.06) 0.01(0.01)
total 24.64(49.27) 6.73(12.54)
100.0 7 : . 100.0
80.0-1 " f 80.0
60.0 - { 60.0
40.0 40.0
20.0 20.0
0.0 _ . 100
4000.0 2000.0 15000 10000 797.1

Fig. 4. IR spectrum of Sigma C 3641 chitin
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Fig. 5. IR spectrum of chitin obtained from krill
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Fig. 6. IR spectrum of chitin obtained from kuruma
prawn
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Fig. 9. Hydrolysis of chitin obtained from krill and ku-

ruma prawn
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Fig. 10. Deacetylation of chitin obtained from krill and
Kkuruma prawn
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Table 6. Amino acid composition of chitin obtained
from krill and kuruma prawn

Content of amino aud (X10 “mg/g)
Amino acid —

Krill Kuruma prawn
Asp 0. 58 1.40
Thr 0.37 091
Ser 0.35 0.90
Gly 0.86 1.62
Ala 0.95 1.57
Met 279.32 463.61
lso 6.26 340
Leu - 1.98
Tyr 1.33 2.73
Phe 547
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Table 7. Some physicochemical characteristics of chitin
obtained from krill and kuruma prawn

Krill Kuruma prawn
chitin extracted 2.96g 10.79g
(5.92%) (21.58%)
nitrogen(%) 6.35*% 6.64*
moisture(%) 7.75 10.17
ash(%) 04 0.4
molecular weight 1.56 % 10° 1.78 X 10°
in formic acid in formic acid
degree of polymerization 750 850

*nitrogen content free from moisture and ash
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