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Fig. 2 GPC trace(a) and mass spectra(b) of CS1
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Fig. 3 GPC trace(a) and mass specira(b) of CS2
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Table 1 The molecular masses of CS1 and CS2

GPC MS Values Degree of
Sample — — d .
M, (g/mo]) M, (ymo]) (g/mol) adapted polymerization
€81 622 946 1.52 662 622 ~4
(o7 2311 6570 2.84 971,3274 2311 ~ 14
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Fig. 4 Photomicrograph of the planar texture observed in the 90 wt%

C31 aqueous solution

Fig. 5 Photomicrograph of the planar texture observed in the 60 wt%

C52 aqueous solution
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Fig. 6 Measurements of ¢* by refractometry for a CS1/

water solution (a) and a CS2/water solution (h)
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Table 2 The calculated data for critical concentration of chitosan and

chitosan-oligosaccharides in water accerding to K8 theory

M L(nm) Lf2g Ve (%) e" (%)
622(CS1) 1.9896 0.0452 112.2 -
708 2.2647 0.0513 103.0 100.0
1000 3.199 0.0727 74.8 81.7
2000 6.398 0.1454 44,2 54.3
2311(CS2) 7.3923 0.1680 40.00 50.0
2500 7.997 0.1817 38.0 47.9
3000 9.596 0.2181 34.0 43.6
4000 12.795 0.2908 28,88 37.9
5000 15.994 0.3635 25.8 34.3
3000 25,59 0.5816 21.3 28.9
1x 10* 31.988 0.727 19.8 27.0
5x10°  159.938 3,635 15.3 21.3
10 x 10* 319.876 7.27 14.9 20.8
20 x 10* 639.752 14.54 14.7 20.5
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HEBBER

STUDIES ON CHITIN-BASED LIQUID CRYSTALLINE POLYMERS
~——THE LYOTROPIC LIQUID CRYSTALLINITY OF LOW MOLECULAR WEIGHT CHITOSAN AND
THE INFLUENCE OF MOLECULAR MASS ON CRITICAL CONCENTRATION

DONG Yanming' , HUANG Xunting' , ZHAO Yaqing', YANG Liulin', MAO Wei', BI Danxia' , ZHAO Lianjun’
(" Departmens of Materials Science and Enginéering, Xiamen University, Xiamen 361005)
(* Haidebei Marine Biological Product Co. Lid. . Jinan 250022)

Abstract  The lyotropic liquid crystallinity of two low molecular weight chitosan samples prepared by enzymic
decomposition was investigated . The number averge molecular masses of those two samples CS1 and CS2 were 622
and 2311 g/mol , measured by means of GPC and MS. The lyotropic liquid crystalline behavior was found for these
samples even when the molecular mass was as low as 622 g/mol ( ~ tetramer} . The critical concentration of CS1 and
CS2 to form liguid crystalline phase was determined to be 73 wi% and 36 wt% respectively. The results agree with
the principle rule deduced from chitosans with high and medium molecular mass, which states that the critical
concentration increases with the decrease of molecular mass. However the results were not accordant with those
predictd by the traditional Khokhlov-Semenov(KS) theory, because the molecular mass of the samples is out of the
region in whick KS theory can be used.

Key words Low molecular weight chitosan, Lyotropic liquid crystals, Critical concentration



