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Abstract

Although the chitosan has many functional properties due to its cationic amino groups, the application of
chitosan in foods is limited by its poor water solubility, bitter taste and astringency. This study was conducted
to investigate physicochemical and sensory properties of chitosan hydrolysates in various molecular weights
obtained by ultrafiltration after enzymatic hydrolysis. As melecular weight decreased, the solubility of
chitosan hydrolysates increased, while the viscosity and emulsion stability decreased. High molecular weight
chitosan hydrolysates (>30 kDa) exhibited 800% of fat binding capacity, while low molecular weight ones (3~
30 kDa) showed 500% of fat binding capacity. Water soluble chitosan hydrolysates exhibited no color
differences. Freeze-thaw stability of chitosan hydrolysates was good, without variations among fractions.
Cholesterol binding capacity of chitosan hydrolysates was changed from 24% to 36% with increasing
molecular weights. From sensory evaluation of chitosan hydrolysates, it was found that bitterness, astringency,
chemical flavor and fish flavor of chitosan hydrolysates were very weak.
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Fig. 1. Schematic diagram for producing water soluble chitosan.
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Table 1. The yield of chitosan hydrolysate by lipase at
40°C

Molecular weight Yield (%)
over 100 kDa 223
100~30 kDa 24.6
30~10 kDa 18.9
10~3 kDa 12.5
3~0.2 kDa 21.5
less than 0.2 kDa 0.2
Total (%) 100

o, B2} 30~100 kDa-& 24.6%, 10~30 kDa-&- 18.9%,
3~10 kDa& 12.5%, 3 kDa o3& 21.7%¢] 288
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Table 2. Solubility of water soluble chitosan with different
molecular weights at 23°C

Molecular Solubility” (%)
weights pH 5.0 pH 7.0 pH 9.0
over 100 kDa 23+0.17° 23+0.02 22+0.12
100~30 kDa 28+0.06 281-0.56 28+0.02
30~10 kDa 43+0.17 4340.07 40+-0.15
10~3 kDa 52+0.13 44+1.51 45+0.09
3~0.2 kDa 6610.02 6610.09 651+0.11

Ut was difficult to measure solubility above these concentra-
tions due to gelation.
"Mean+S.D.

Table 3. Viscosity of water soluble chitosan with different molecular weights

pH Molecular Viscosity (cps)
weights 20% soln.” 10% soln.? 5% soln.”
over 100 kDa 2500-+264.57" 240+18.02 30+5.00
100~30 kDa 3100::200.00 240+ 5.00 344529
5.0 30~10 kDa 600-£45.82 30£5.00 11+6.55
10~3 kDa 4041322 12+7.21 3+4.58
3~0.2 kDa 7+2.64 40+2.64 2+1.00
over 100 kDa 3900+ 360.55 270+17.32 21+5.29
100~40 kDa 1200+264.57 80+26.45 23+8.18
7.0 30~10 kDa 200+ 86.60 30+8.66 7+2.64
10~3 kDa 35+ 18.02 13+2.64 4+1.73
3~0.2 kDa 11+3.60 3+2.64 0+0.00
over 100 kDa 720043588 205+40.92 32:4+7.54
100~30 kDa 110+36.05 8026.45 18+17.54
9.0 30~10 kDa 130+34.64 20+10.00 7+1.73
10~3 kDa 45+10.00 9+5.29 41435
3~0.2 kDa 7+1.00 242.00 0+0.00

YBrookfield viscometer with spindle No. 4 at 30 rpm.
YBrookfield viscometer with spindle No, 2 at 30 rpm.
9Brookfield viscometer with spindle No. 1 at 30 pm.

“Mean+S.D.
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Fig. 2. Fat binding capacity of water soluble chitosan
with different molecular weights.
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Table 4. Hunter's L-value of water soluble chitosan with different molecular weights

Molecular L-value
weights Conc. of chitosan (%) pH 5.0 pH 7.0 pH 9.0
100 4D 10 62.14+021" 64.13+0.09 66.81+0.15
over 4 5 77.17+0.02 77.58:+0.13 76.96:+0.20
10 72.30+0.56 74.30+0.07 75.59+0.09
100~30 kDa 5 82.39+0.01 84.32:£0.20 84.80+0.09
2010 kD 10 82.73+0.02 85.46-+1.54 84.60+0.01
~10 kDa 5 88.45+0.17 89.36+0.09 89.31+0.13
03 kD, 10 82.14-£0.02 79.7640.01 80.09-+0.02
a 5 88.19+0.16 86.76+0.13 87.00+0.12
102 KD 10 75.91+0.05 75.77+0.09 75.88+0.11
-4 ka 5 86.38+0.02 86.19+0.02 86.25+0.03
"Mean+S.D.
Table 5. Hunter's a-value of water soluble chitosan with different molecular weights
Molecular a-value
weights Conc. of chitosan (%) pH 5.0 pH 7.0 pH 9.0
10 13.33+0.01° 11.92+0.01 9.83+0.01
over 100 kDa 5 2.85+0.01 2.50-£0.05 2.77+0.04
10 6.89+0.44 5.64-+0.06 4.93+0.06
100~30 kDa 5 0.3940.01 -0.831+0.03 -1.05+0.01
10 0724001 6.37+0.01 1.62+0.01
30~10 kDa 5 3314002 3231001 3414003
103 KDa 10 0.03+0.01 2.66:+0.01 2.17+0.01
5 -2.95%0.01 1931003 -2.4510.02
10 3.14+0.01 3.23+40.08 3.18+0.05
3~0.2 kDa 5 1.91+0.01 190001 1.9410.01
"Mean+S.D.

Table 6. Hunter's b-value of waier soluble chitosan with different molecular weights

Molecular b-value

weights Conc, of chitosan (%) pH 5.0 pH 7.0 pH 9.0
100 kD 10 80.00+0.01" 74.0710.04 68.01+0.04
over a 5 46.22+0.01 44.934-0.09 46.29+0.06
10 62.11+1.26 57.82+0.18 56.64+0.28
100~30 kDa 5 39.88+0.01 32.94+0.01 32.39+0.02
30-10 kD 10 48.52+0.03 41.69+035 42.35+0.01
~ a 5 28.05+0.01 23.56+0.04 -24.03+0.02
103 kD 10 49.04+0.01 54.2040.01 53.50+0.04
4 5 27.99+0.01 31.50+0.01 31.00+0.04
302 kD 10 52.724+0.01 53234024 53.10+0.17
-2 kDa 5 28.47+0.01 28.79+0.01 28.67+0.03

“Mean +S.D.
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Fig. 4. Cholesterol binding by chitosan hydrolysate
from bile acid-cholesterol mixed micelle.

Table 7. Sensory characteristics” of 0.5% water soluble
chitosan with different mologular weights

Molecular Bit As- Chemical ~ Fish
weights tringency  flavor flavor
over 100 kDa 2.1° 6.3 1.7 6.6°
100~30 kDa 1.5* 4.2 1.6 0.5"
30~10 kDa 1.2 4.2 15 0.6"
10~3 kDa 1.0* 3.6" 1.3 0.6°

"Average of three replication with 8 panelists (0-9 point
scale): Memwnhdwsamclﬁwrmﬂwsamccohmnm
not significantly different (p <0.05, LSDtast)
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