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isolation of Chitin from Crab Shell Waste

Hong-Kyoon No' and Mun-Yi Lee
Dept. of Food Science and Technotogy, Hyosung Women's University, Kyungsan 713~ 702, Korea

Abstract

Pracedures for isolation of chitin have been developed from crab (Chionoecetes opilio) shell waste with 26.
65% chitin on a dry basis. Optimal conditions for demineralization of crab shell were 1N HCI at ambient tem-
perature for 30min with a solids to solvent ratio of T : 15 (w/v). Optimal deproteinization involved treatment
with 5% NaOH at 65° C for Thr with a selids to selvent ratio of 1 : 15 (w/v). Effective decoloration was achie-
ved by bleaching with 0.32% sodium hypochlorite solution for 3min with a solids to solvent ratio of 1 : 16
(w/Vv). Particular attention was given to characterization of the physicochemical properties of the crab chitin.
Chitins, from four different mesh sizes of crab shell, did not show significant differences in nitrogen and ash
compositions. Bleaching decreased the viscosity of chitin but did not affect its solubility.
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Fig. 1. Overal! process for preparation of chitin from crab
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Table 1. Chemical composition of crab shell

Composition Value*
Crude protein (%) 29.19
Fat (%) 1.35
Ash (%) 40.60
Chitin (%) 26.65
Chitin nitrogen{%) 6.41
Extractable carotenoids {(ppm) 8.90

*Average of duplicaie determinations. All values are express-
ed as a dry basis
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ion times on reduction of ash content in crab shell at
ambient temperature.
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Table 2. Effect of alkaline concentrations, extraction termpera-

tures and times on reduction of nitrogen content in
the demineraiized shell with a solid to solvent ratic
of T : 15{w/ v}

Concentration of NaQOH

Temp.{"C) Time(hr) ——
3% 4% 5%
—--—Nitrogen content {¥a}*

45 i 7.36+0.07 7.33x0.00 7.27+0.03
2 6872010 6.85+0.06 674+0.10

3 6.95.0.06  £.85:0.04 6.48:G.06

4 671£0.26 £47+0.01 6.5810.13

65 B 6.72+0.174  657£0.12  6.358:0.12
2 6.50:0.06 6.38+0Y 6.40:0.07

3 6.33+0.13 6312014 6.35:0.2%

4 6.34:+0.14  6.32+0.21 639:0.19

106 1 6.46:0.01 6.42+0.14 6.35+0.20
Z 640015 6341029 6461020

3 6451019  6.29x0.24 637015

4 6.4010.04 6464015 6.40+0.20

*Mean tstandard deviation of duplicate determinations, on a
dry basis

Table 3. Comparison of viscosity and solubility for unblea-
ched chitins prepared frem different deproteiniza-

tion conditions

Conditions Viscosity (cPY Solubility (%)
3% NaQH, 3hr, 65°C 21.5 57.7
4% NaOH, 2hr, 65°C 17.6 57.6
5% NaQH, Thr, 63" C 2073 59.8

3.1% chitin in N,N-dimethylacetamide containing 5% lithi-
um chioride (DMAC-5% LiCl

" Measured in DMAC- 5% LiC!

" Average of duplicate determinations, on a dry basis
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Table 4. Color values of chitins bleached with various reag-

ents
Color valug’
Bleaching reagent - e —
L* a* b*

0.5% Sodium hypochlomew: 72.04- - 0.85 3.15
Absolute acetone® 61.02 4.69 1642
3% Hydrogen peroxide™ 68.55 3.09 12.95
Ethy! acetate™ 61.59 612 13.12
0.32% Sodium hypochiorite™ 7426 - 0.89 3.53
Methanol™ 60.52 4.61 13.56
6% Ethanol +ether™ 59.98 4.69 1267
L* : fightness, a* : redness, b* : yellowness

Table 5. Color values of chiting bleached with different con-
centrations of sodium hypochiorite (NaGCD solution
at various bleaching times

Concentration  Bleaching Coior value’
of NaOCl(%)  timeimin) |4 2+ b
0.25 4] 63.30 8.62 15.25
1 60.83 017 9.42
2 64.02 -0.45 7.63
3 67.89 0.82 6.12
4 66.24 - .84 5.22
5 6647 -0.81 491
0.32 1 63.7¢ -0.21 7.82
2 65.95 0.30 7.36
3 6712 - .85 3.85
4 66.21 -0.83 3.96
5 68.32 -0.89 3.41
redness, b* : yellowness’

L* : lightness, a* :

e FlRle] £ 109

No 52 crawfish 7185 0.32% NaOClz2 245t
AR ojAlEom = -‘—zg,]— ol WAaF vy AAF
o2 gaarbe Tl foojddvly Busige
o}, B @ Fel A om = AAE 7 Mol ¥ L
17 WA, BT AR S ATt o)Rv] %

‘.-‘J

S 71| R ggtchidaia not shown). ol H7hEe) &
Froll wha} carotenoids 49 §ekny AgEel M2
27} wfelel o Aot

x| Ajziof mE

gEs 9 GoE Fn;

LARE #E 719 2Eas] A5l wy 2
g 4@6 N
Sl el 2 ARE QSRR Aed 3 Ao o3 23
&% %wwé g 3 2e) Boich

74?:_ﬂ A7 & (20~40mesh sizers- B FEF 15084
IN HCHE- R ol 3R] Al7) 3 Al2od] Z=]A7F4, 8,
16, 2489700 ol B eyl R oS 2yt A9 (data
not shown, AR 4A17F F 25 3 ETE2 0.30%E
el @y, 8472} o) Foll= 0.15% 7=} = o)

Fig. 18] widlol oiel 9383 AL 955%
1505 2] 5% NaOMH-8-def AXAz7 = U2l gt
WA EaE ARG AoE Fig 35 2ok AR A7)
Aeolglel uhel 2 AgapE A3 st A %6
Az} Foll A4 ek Fele A4 ek 6.41% Bk
% 7E T2 6.50% % Llﬂ—t;atl—

Aol ol &3 f gkl 2 o] o papES
ol Sl WA AED o gloxt, b vl 2
- mgde] g AAZE LB A e #a

i

[
}:d.

Niliagen content {5}

‘ 12 24 43 96
Soaking time (hr)

Fig. 3. Effect of soaking times in 5% NaOH on reduction of
nitrogen content in the demineralized sheli at ambi-
ent temperature with a solid to solvent ratio of 1 £ 15
tw /vy
Bars having the same letter above them are rot signifi-
cantly different (p >0.05).



10 L

niston?"g 0}»—2— H7wE 71

el A

A7 A (20~40mesh size)ol| 4] Fig, 10] wlo g B
elah HF 7] RA Fo] 548 Table 63} b},

T E Fielel A igheke Sl ) Rel Gl E vy
AH;H/H 6.45%% o}i= Shahidi®} Synowiecki™7}
snow crab{Chincecetes opilio) 733 ol A S22
gle] Wager 6.42%9 A8 HAsteich AR
{A].o—iz-lo ;ﬂ;a,_i 7v, xﬂ_-‘iggj{ ;»_:,1}-'%@-%}:_9_
258 £ Aa), vl blgma/\}— AF(C-7T17008 6
57%, sslol A Azd 71892 6.37%F ~behef A
H2bef ohan Fpolrt qigl o

Fiede] dagerd ANrE 08 6~7% W e}
w species#f <d-rPabe] wheb oha AoldbA W E 7
k. W2 A awage] o] 2% 4] 6.89% ot o
Wi 7lee) AEE S ae] pabwaA AAH YA
v wotAl R EE 2v)gly, o) ?‘] R R |
+= hydrolytic deaminationo] ol yiriii | FEo] 2.
B gl 3 8 ol

-

.0

A

| BEwEY

7

FiEie] Aab gl Bl gahekd o R 1% o) 8 E2

Table &. Characterization of chitin isolated from crab shell

Specification Description’

Nitrogen(%;)* H.45
Fat{%) ND*
Ash(%) 09.15
Yiscosity(cPy* 2.8
Solubility(%)° 58.4
Color white”
Bulk density {g/mi) {20~40rmesh size) (.27
{< 100mesh size) 0.43

' Average of duplicate determinations

Cafculated on a moisture- free and ash-free basis

*ND=not detectable.

*0.1% chitin in N,N-dimethylacetamide containing 5% lithi-
um chloride (DMAc-3% LiCY)

*Measured in DMAC-5% LiCl.

“Color value measured with Minoita Chroma Meter CR-200
was L¥=67.12, a*= - 0.85, b*=3.85
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Table 7. Comparison of nitrogen and ash contents, and yie-
ids for chitins prepared from four different particie
size ranges of crab shell

Particle size range Percent (%)’
{mesh) Nitrogen® Ash Yield
>10 6.35 0.20 28.45
10~-20 6.42 0.15 25.70
20~40 6.45 0.15 2475
40~80 6.44 0.14 22.70

' Average of duplicate determinations, on a dry basis
!Calculated on a moisture-free and ash-free basis

Table 8. Comparison of viscosity and solubility for chitins
before and after bleaching

Bleaching' Viscosity {cP)? Solubility (%)
Before 19.3 59.8
After 12.8° 58.4

' Bleached with 0.32% NaQClI for 3min with a sclids to sol-
vent ratio of 11 10{w/V)
*0.1% chitin in N,N-dimethylacetamide containing 5% lithi-
um chloride{DMAc-5% LiCl} ** Different superscripts within
a column indicate significant differences (P<0.05}
*Measured in DMAc-5% LiCl
= Average of duplicate determinations, on a dry basis.
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