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Abstract

Carboxymethyl chitosan (CMC) was added to pan bread, prepared by the straight-dough method, and its ef-
fects on shelf-life, retrogradation, antimicrobial activity, water activity, and sensory quality of pan bread were
evaluated. The results of differential scanning calorimetry (DSC) and thermoconstanter analysis for re-
trogradation indicated that shelf-life of pan bread was significantly extended by addition of CMC. Growth of
microorganisms, including bakery molds (Aspergillus, Penicillium, etc.) was significantly inhibited by adding
CMC to pan bread. Sensory color, off-flavor and overall acceptability of pan bread were stable during storage.
However, sensory texture of control was significantly different from that of sample with added CMC.
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Fig. 1. Schematic diagram for the production of car-
boxymethyl chitosan (CMC)
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Table 1. The yield of CMC used for the experiment

Trials Percent yield
1 76.15
2 74.37
3 75.67
4 73.78
5 75.29

Table 2. Growth inhibition demonstrated by CMC on
various microorganisms

Degree of inhibition(%)

Microorganism
0.1% CMC 0.5% CMC
Escherichia Coli 33.60 35.00
Salmonella typhimurium 12.08 14.06
Staphylococcus aureus 51.07 53.35
Enterococcus faecalis 32.90 56.56
Penicillium notatum 26.63 55.03
Penicillium chrysogenum 26.65 54.79
Aspergillus niger 40.00 80.71
Rhizopus nigricans 3557 62.95
Saccharomyces cerevisiae 19.20 26.70
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Table 3. DSC properties of pan bread containing 0.1

and 0.5% different CMC after 10 and 20 days storage
at 4°C

After 10 days storage After 20 days storage
Treat-

ment To Tp T. AH T, T, T. AH

¢C) ¢ C) (C) (callg) (C) C C) (°C) (callg)
C-0" 41.01 47.62 63.00 0.2142 39.00 48.60 60.00 0.2934
C-IP 41.22 47.80 58.00 0.1935 41.18 47.51 61.50 0.2536
C-IIY 41.98 47.62 57.60 0.1656 41.17 47.49 61.00 0.2150

YControl.

“Pan bread with 0.1% CMC (carboxymethyl chitosan).
“Pan bread with 0.5% CMC (carboxymethyl chitosan).
T,: Onset temperature.

T,: Peak temperature.

T.: Conclusion temperature.
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Fig. 2. Changes in water activity of pan bread during
6days at room temperature.
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Table 4. Changes in sensory flavor and off-flavor of
pan bread during 6 days of storage at room tem-
perature

Storage Flavor Off flavor
time (days) co 1 CcO CO0 CI CI
0 5200 495 545 3.30° 345 3258
1 455" 455 490° 415 4.00° 4.00'
3 4.40° 450" 480" 4.40° 425 4.0
6 3.50° 350" 3.80"° 4.75° 4.80° 4.60°
C-0: Control.

C-I: Pan bread with 0.1% CMC (carboxymethyl chitosan).
C-II: Pan bread with 0.5% CMC (carboxymethyl chitosan).
Note: The same superscripts are not significatly different
from each other at 5% level.

Table 5. Changes in sensory texture and overall ac-
ceptance of pan bread during 6 days of storage at
room temperature

Storage Texture Overall acceptance

time (days) ¢co CI CI CO0 CI1 Cd

0 6.20° 575 580° 570° 540° S5.50°

1 6.65° 6.60° 630" 5.10° 490" 5.15°

3 7.55* 7.10" 6.65° 5.10° 4.70° 5.00°

6 8.00° 7.65° 720° 3.70° 380° 415
C-0: Control.

C-I: Pan bread with 0.1% CMC (carboxymethyl chitosan).
C-II: Pan bread with 0.5% CMC (carboxymethyl chitosan).
Note: The same superscripts are not significatly different
from each other at 5% level.
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