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Studies on the Improvement of Storage Property in Meat Sausage Using Chitosan- II
Dilference of Storage Property by Molecular Weight of Chitosan
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Abstract

This study was examined for antibacterial effcct of various molecular weight of chitosan against
spoilage bacteria in emulsion sausage. Four different kinds of chilosan, molecular weights (M.W.) of
1 kDDa, 5 kDa, 30 kDa and 120 kDa, were used. The more molecular weight of chitosan is high, the
more storage property of sausage is good during slorage af 30°C. Storage properties of sausapes
between added 0.5% of M.W. 120 kDa chitosan and 150 ppm of sodium nitrite were about the same.
Effeci of growth-inhibitory of spoilage bacteria was not delected 0.2% of M.W. 1 kDa chitosan. 0.2%
of M.W. 5 kDa chitosan have growth—inhibitory effect over 80% against only 3 slrains among bacteria
isolated from spoiled emulsion sausape. But, 0.22% of M.W. 30 kDa chitosan have growth—inhibitory
cffect over 80% against afl strains of bacleria related 1o spoilage of emulsion sausage, cxcepl S. {v—
phimurium. Especially, 0.2% of MW. 120 kDa chitosan inhibiled over 80% growth against all strains used
in this study. The antibacterial activily was increased with their molecular wcight.
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Table 1. Antimicrobial activity of various chitosan by paper disk method
Strains Low M.W.” 1 kDa 5 kDa High MW 2 0 kDa 120 kDa
cantrol 0352 0.35% centrol (1.3524 0.35%
S, aureus B - ++ ++
S tvphimiuriLem - - - + +-
L. monocytogenes - - - ++ -
L. innocua - - - + +
E eoli - - - + -
A. hydraphila - - - + -
B. subtilis - - - + ++
ES+1 - - - ek ++
ES+-2 - - - + -+
ES+-3 - - - ++ Lt
ES*—4 - - - 3 o
ES+=-5 - - _ . .
ES*-& - - _ N .
ESx=7 - - - - + +
+The strains were isclated frem spoiled emulsion sausages (ES).
—-. No clear zone +: Diameter of clear zone <1 mm. ++! Diameter of clear zone >1 mm.
M.W . molecular weight.
UGet out ion water
70.3% lactic acid solution
Table 2. Inhibitory effect of chitosan against some spoilage bacteria in sausage
Strai 1 kDa 5 kDa 30 kDa 120 kDa
e 0.20% 0.35% 050% 0202 0308 050% 020% 035% 050%  0.20% (0.3526 050%
5 aureus - - - - - - 888 890 B34 39.5 901 897
S. ivplimurium - - - - 124 16.7 78 860 938 840 934 836
L. monocyiogenes - - - - - - 369 867 864 g7 975 876
L. innocua - %9 190 374 497 508 g1 848 342 84.4 839 831
E. coli - - - - 6.0 19.1 546 943 944 952 BL Y47
A. hvdrophula - - - - 431 810 880 881 8§79 805 891 H86
B subtilis - - - - 252 929 923 827 924 93.6 93.2 830
ESx-] - 826 821 854 82.9 302 785 816 814 229 834 828
FS*-2 - 73 BLO 6.1 85.3 8.6 781 348 833 86.0 842 8438
ES%-3 - - 46.9 737 0.6 686 63 740 TR0 796 794 789
FS%—4 - - 646 - TR 768 668 78 To8 71l 7in o 73
ESx—5 - 868 Bi8 0.6 25 379 811 87 867 873 3.3 879
ES#—f - - - - - 64.8 372 786 BL3 9.2 808 799
ES¥=7 - - - - - 109 697 6657 631 727 728 705

Inliizon rate was mdicated hy percentage as follow. % =[1-culture of chitosan{ODguo)/control{ODee)] > 100
The strains were incubated on Mueller Hinton broth at 30°C for 48 hr

+: The strains were isolated from spoiled emuision sausages.

- Not delected inhibitory cffect.
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Fig. 1. Changes in total bacterial cell count of the sausage
prepared with different molccular weights of chi—
tosan.

—a— Blank (Chitosan 0%+ Nitnte 0 ppm)}
—+— Standard (Chitosan 0% + Nitrite 150 ppm)
-4-- 1| kDa Chitosan (0 2%+ Niitite (75 ppm?}
-0— 5 kDa Chitosan (0 2%) + Nitrite (75 ppm}
—&- 30 kDa Chilosan (0 2%+ Nitrite (75 ppm!}
—— 120 kDa Chitosan (0.2%)+4 Nitrite (75 ppm)
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Fig. 3. Effect of the addition level of chitosan {30 kDa)
on total bacterial cell count of the sausage.
—m— Blank {Chitosan (% + Nitnte (0 ppm)

--#—- Standard (Chitosan (% -+ Nitrite 150 ppm)
—~0~ Chitosan (0.20%6)+ Nitrite (75 ppm)
--a— Chitosan (0.35%4) - MNiirite (75 ppm)
-3 Chitosan (0.50%4) + Nilrite (75 ppm)
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Fig. 2. Changes in lotal bacterial cell count of the sausage
prepared with differenl molecular weights of chi—
tosan.

—m— DBlank (Chilosan (% -FNitrite O ppmn)
—A—  Standard (Chitosan 0%-FNitrite 150 ppro)
-4 1 liDa Chitosan (05%)+ Nilrite (0 ppm)
-2~ 5 kDa Chitosan {O 5%) 4 Nitrite (0 ppm)
--a—- 30 kDa Chilosan (0.5%) + Nitrite (0 ppm)
—— 120 kDa Chilosan (O 5%5) -+ Nitrite (0 ppm)
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Fig. 4. Effect of the addition level of chilosan (30 KDa)

on bacterial cell count of the sausage,

—m— Blank (Chitosan 0%+ Nilrite 0 ppm)
--#- Slandard (Chitosan 0% 4+ Nitrite 150 ppm)
—C— Chitosan (0 20%8)-+Nitnite (O ppm)

--a-- Chitosan (0.3524)+ Nitrile (0 ppm)

—— Chitosan (0.50%)+ Nitrite (0 ppm)
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