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Effect of Addition of Chitosan on Improvement for
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Abstract

This study was performed to evaluate the effect of chitosan addition on shelf life of bread. Four different
molecular weights (MW) of chitosan, 1 kDa, 5 kDa, 30 kDa, and 120 kDa were used. The growth of spoilage
bacteria was inhibited depending on MW and concentration of chitosan, and most inhibited conditions were 0.1%
of 30 kDa and 120 kDa of chitosans. But the growth of yeast and mold showed very weak inhibition. This showed
that yeast would grow normaly in the fermentation process of bread. Shelf-life of bread was improved depending
on concentration of chitosans at MW 30 kDa and 120 kDa. Antioxidative effect of chitosan was increased with
the larger molecular weight and the higher concentration during storage. The preservation of bread by adding

chitosan was improved.
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1026, Bacillus subtilis KCTC9372, Serratia marcescens
KCTC2216= Mueller Hinton broth(Difco)ell Zt #x}2k2]
FIBARS- A7l o] & T8 A £33t 30°Ce} 37°Cell A
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EAF A& 67.2% olAkel S A Ad-E viebl} ohebA
F|BAVS AA] Wk Fol] A8 FEE Azl EAno A&E =
A AAeA] $& AR ALEHT
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A= a2 &7 A vehdA] edebrl 0500%el4 37%2] o



F1EAL F7bell &

Al
&Y

W) A

olN

A&7} A7

Table 1. Growth inhibition of chitosans against yeast and spoilage bacteria on bread

Saccharomyces cerevisiae

Serratia marcescens Bacillus licheniformis

Bacillus subtilis

3 hr 6 hr 12 hr 12 hr 24 hr 12 hr 24 hr 24 hr 48 hr
0.001% - - - 44 - - N N :
0.010% - - - 63 - - - _ )
0.100% - - 7.2 177 - - - - -
1 kDa 0.200% - - 2.7 196 02 142 - - -
0.350% - - 40.9 189 6.1 96.0 63.3 - -
0.500% - - 475 95.2 75 98.1 97.1 - -
0.001% - - - 85 - - _ _ )
0.010% - - 73 94 - 2.0 - - -
5 KD 0.100% - - 36 16.0 - 93.8 356 - -
0.200% - 06 444 2.4 80 98.6 98.1 9.0 -
0.350% - 15 472 37.8 28.2 98.7 98.1 706 29.2
0.500% - 187 56.3 453 295 99.4 98.6 91.0 92.9
0.001% - - - 115 - 33 - 329 -
0.010% 100 478 50.4 %.7 14.1 97.2 97.0 88.8 89.2
20 KDa 0.100% 28.3 52.9 79.4 62.1 60.5 983 98.5 925 92.8
0.200% 28.3 62.2 77.8 91.9 784 99.3 99.2 91.6 92.3
0.350% 36.7 733 80.8 965 795 99.4 979 91.8 92.7
0.500% 55.0 83.7 845 98.2 79.9 99.6 98.6 91.8 926
0.001% 16.7 174 - 153 11.0 - 08 62 -
0.010% 2.7 429 67.2 54.2 374 83.2 87.8 92.1 92.0
120 KDa 0.100% 35.0 718 778 875 78.3 99.4 98.9 9.7 935
0.200% 55.0 885 82.3 96.0 78.7 995 99.2 92.7 936
0.350% 58.3 835 8.6 97.4 79.4 99.3 985 92.4 93.2
0.500% 75.0 865 88.9 96.8 80.3 995 98.6 92.4 93.0

Inhibition rate was indicated by percentage as follow. % = [1-culture of chitosan (OD600)/control (OD600)]x 100

-: Not detected growth inhibition.
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Table 2. Growth inhibition of chitosans against mold

Aspergillus  Penicillium

Chitosan niger expansum
0.01% - -
0.10% - -
1 kDa 0.35% - -
0.50% - 142
0.01% - -
_ 0.10% - -
5 kDa 0.35% - 16.4
0.50% 37.0 %55
0.01% 12.2 -
0.10% 345 9.3
30 kDa 0.35% 50.4 573
0.50% 80.8 70.7
0.01% 21.4 -
0.10% 36.8 0.0
120 kDa 0.35% 417 56.0
0.50% 81.0 65.3

Inhibition rate was indicated by percentage as follow.
9% = [control-culture of chitosan/control] X 100
— Not detected growth inhibiton.
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Fig._ 1. Changes in total bacterial cell count of the bread by
adding various molecular weights of chitosan (0.1%).
—O— Chitosan 0% (Standard), A~ Chitosan 0% + Lactic acid

0.30% (Control), {1 1 kDa Chitosan, -4 5 kDa Chitosan; —A— "

30 kDa Chitosan, —#- 120 kDa Chitosan.
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A= 0.10% 01449 22 A7Ig Ao G557t of
7k st ot & A3 U tHFig. 2). o) ol vl &) 2
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Fig. 2. Changes in total bacterial cell count of the bread by
adding various concentrations of chitosan (5 kDa).

—O— Chitosan 0% (Standard), —{+- Chitosan 0.0196, --@—-Chitosan
0.10%, —A— Chitosan 0.30%. - Chitosan 0.50%.
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Fig. 3. Changes in total bacterial cell count of the bread by
adding various concentrations of chitosan (30 kDa).
—(O— Chitosan 0% (Standard), —{— Chitosan 0.01%, -4 Chitosan
0.109, —A— Chitosan 0.30%, -#- Chitosan 0.50%.
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Fig. 4. Changes in total bacterial cell count of the bread by
adding various concentrations of ‘chitosan (120 kDa).
—O— Chitosan 0% (Standard), Chitosan 0.01%6, -4 Chitosan
0.10%, —A— Chitosan 0.30%, - Chitosan 0.50%.
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Fig. 5. TBARS value of the bread by addition of chitosan
(5 kDa).

—(O— Chitosan 0% (Standard), —— Chitosan 0.01%, - Chitosan
0.109%, —A— Chitosan 0.30%, 8- Chitosan 0.50%.
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Fig. 6. TBARS value of the bread by addition of chitosan
(120 kDa).

—O— Chitosan 0% (Standard), —{+ Chitosan 0.019, —4 Chitosan
0.10%, —A— Chitosan 0.30%, 8- Chitosan 0.50%.
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