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Rheological Properties of Chitosan Manufactured from
the Pens of Domestic (Todarodes pacificus) and
Foreign (Ommastrephes bartrami) Squid

Sang-Moo KiM, Seong-Min PARK*, Hyeon-Mee CHOr* and Keun-Tai LEE*
Faculty of Marine Bioscience and Technology, Kangnung National University, Kangnung 210-702, Korea
*Department of Food Science and Technology, Pukyong National University, Pusan 608-737, Korea

In order to utilize the processing wastes of squid, chitosans were manufactured from the pens of domestic
squid, Todarodes pacificus and foreign squid, Ommastrephes bartrami and then, its rheological properties were
studied. The amounts of nitrogen and minerals of the domestic squid pens were 11.4% and 0.7% respectively,
whereas those of its chitosan were 7.5% and 0.2%. In case of foreign squid pen and chitosan, the amounts
of nitrogen and minerals were 12.1%, 0.8% and 7.8%, 0.2% respectively. Intrinsic viscosity ([n]) of domestic
and foreign squid pen chitosans were decreased with increasing pH from 3.4 to 5.4 which might be due to
the reduced repulsion in inter- or intra- chitosan molecules. Intrinsic viscosity of the domestic and foreign squid
pen chitosans were decreased with increasing NaCl concentration thus indicated that the domestic and foreign
squid pen chitosans were polyelectrolyte molecules and stiffness of squid pen chitosans were 0.11 similar to
that of x-carrageenan. Flow type of squid pen chitosan solutions were pseudoplastic fluids without yield stress
by the viscosity measurement. But the squid pen chitosan solutions showed newtonian fluid up to 0.15~0.24%
concentration for domestic and 0.21~0.24% concentration for foreign at 10~50%. Concentration dependence
of consistency index in infinitive dilute domain (Kc) were higher in the dilute domain than entangled domain.
Activation energies (Ea) of the squid pen chitosans were 3.7, 6.3, 3.6, 4.0 and 4.1 Kcal/g mol for domestic and
3.2, 3.1, 3.4, 3.8 and 3.6 Kcal/g mol for foreign at 0.1, 0.15, 0.25, 0.35 and 0.5%, respectively.

Key words : squid pen chitosan, intrinsic viscosity, pseudoplastic fluid, flow behavior index, consistency index,
activation energy
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Fig. 1. Changes in intrinsic viscosity of squid pen

chitosan solutions as a function of pH.
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Effect of NaCl concentration on the intrin-
sic viscosity of squid pen chitosans

Intrinsic viscosity (d¢/g)

Table 2.

NaCl concentration (M)

Domestic!  Foreign®
0.01 202 274
0.03 16.0 194
0.05 14.2 174
0.07 12.5 15.5
0.10 10.8 134
0.15 99 11.4
0.20 88 104

' chitosan from the pen of domestic squid (Todarodes
pacificus) harvested in east sea of korea

? chitosan from the pen of foreign squid (Ommastre-
phes bartrami) harvested in atlantic ocean (falkland)
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Fig. 2. Variations in intrinsic viscosity with reciprocal
of the square root of ionic strength for squid
pen chitosan solutions.
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Table 3. Flow property parameters of squid pen chitosan solutions

2
Temperature (C) Concentration (%) : . .

Domestic’ Foreign® Domestic Foreign

0.10 0.9262 0.9457 0.2810 0.3669

0.15 0.7098 0.9414 14309 0.5933

10 0.25 0.8662 0.9505 1.0388 1.0551
0.35 0.8520 0.9267 1.9266 1.6539

0.50 0.7713 0.9643 5.2396 2.6050

0.10 0.9373 0.9677 0.1996 0.2391

0.15 0.8516 0.9643 0.6330 0.3785

20 0.25 0.8962 0.9624 0.7900 0.6783
0.35 0.9002 09719 1.0524 0.9609

0.50 0.8143 0.9691 3.0946 1.6170

0.10 0.9758 09778 0.1244 0.1664

0.15 0.9912 0.9787 0.1645 0.2588

30 0.25 09172 0.9766 0:5764 0.4494
0.35 0.9457 0.9788 0.5985 0.6308

0.50 0.8450 0.9723 1.9068 1.0447

0.10 1.0687 0.9363 0.0762 0.1370

015 1.0363 0.9654 0.1216 0.1881

40 0.25 0.9659 0.9645 0.3301 0.3057
0.35 0.9794 0.9632 0.3737 0.4226

0.50 0.8971 0.9664 1.0740 0.6850

0.10 1.0742 1.0052 0.0433 0.0648

0.15 1.1098 0.9696 0.0623 0.1208

50 0.25 1.0006 0.9780 0.2344 0.1798
035 1.0148 0.9797 0.2628 0.2196

0.50 0.9394 0.9542 0.6819 0.4078

" flow behavior index (—), * consistency index (dyn s"/cm?)
* chitosan from the pen of domestic squid (Todarodes pacificus) harvested in east sea of korea
s chitosan from the pen of foreign squid (Ommastrephes bartrami) harvested in atlantic ocean (falkland)
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Table 4. Kc, Dx and Ccq of doemstic and foreign squid pen chitosan solutions

Temperature Concentration Kc! D (%)
() Domain Domestic* Foreign® Domestic Foreign Domestic Foreign
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consistency index in infinite dilute concentration
concentration dependency of consistency index
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chitosan from the pen of domestic squid (Todarodes pacificus) harvested in east sex of Korea
chitosan from the pen of foreign squid (Ommastrephes bartrami) harvested in Atlantic Ocean (Falkland)

A0 g etk
gudoz AzEA4 LTIEALL Arrhenius 4
o2 EA® % 2t (Rao and Anantheswaran, 1982).
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Fig. 6. Effect of temperature on consistency index of
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