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Studies on the Improvement of Storage Property in
Meat Sausage Using Chitosan -1
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Dept. of Food Science and Technology, Pukyong National University, Pusan 608-737, Korea

Abstract

The production of emulsion sausage generally contain nitrite as a curing agent for preservative
effect and color as well as flavor development. This investigation describe a study on the inhibitory
effect of chitosan against some spoilage bacteria and substitution effect of nitrite in sausages. Among
of the chitosan, M.W. 120KDa of chitosan has shown an antimicrobial effect. When 0.2% of chitosan
and half of normal nitrite content were added to sausage, effect of preservative quality was same
that added to normal content of nitrite in sausages. Sausage added to 0.5% of chitosan has been a good
storage property even though without nitrite. The growth of most of bacteria was inhibited 80%
or more at 0.01 ~0.2% of chitosan. These results indicated that M.W. 120KDa of chitosan as a natural
material could provide sausage protection and very reduced or substituted amount of nitrite against

spoilage bacteria.
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Table 1. Characterization of strains from isolated an emulsion sausage

Strains Gram's stain Shape Characterization of colony
ES™-1 positive rod white colony, spreaing
ES™-2 positive coccobacilli white colony, complex
ES™-3 positive rod white small colony, round
ES™—4 positive streptobacilli white small colony(<1mm), round
ES™-5 positive rod red colony(< 1mm), irregular
ES™-6 positive rod white large colony, round
ES™-7 positive rod red small colony(<1mm), round
ES™-8 positive rod clear white small colony, round
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1. Changes in the viable cell counts of sausage

during storage at 30°C.
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Fig. 2. Changes in the viable cell counts of sausage by
added amount of chitosan during storage at 30°C.
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Table 2. Antimicrobial activity of chitosan by paper
disk method

Strains Chitosan(0.2%)

5ul 10u1
S. enteritidis + +
S. typhimurium + +
L. monocytogenes + ++
L. innocua + ++
E. coli + +
A. hydrophila + ++
P. aeruginosa + ++
S. aureus + +-+
B. subtilis + +
ES™-1 + ++
ES™-2 + ++
ES™-3 + +
ES™-4 + ++
ES™-5 + ++
ES-6 + ++
ES~7 + ++
ES"-8 + ++

*The strains were isolated from an emulsion sausage.
+: Diameter of clear zone<1.5mm.
+-+: Diameter of clear zone>1.5mm.
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Table 3. Inhibitory effect of chitosan aganist some spoilage bacteria in sausage

Concentration of chitosan

Strains 0.001% 0.01% 0.1% 0.2% 0.35% 0.5%
24hr  48hr 24hr  48hr 24hr  48hr 24hr  48hr 24hr  48hr 24hr  48hr
S. enteritidis 8.30 1.1 273 153 774 351 835 86.0 836 873 847 868
S. typhimurium 165 32 617 334 837 689 89.8 840 835 934 89 936
L. monocytogenes 126 42 599 432 854 831 844 877 851 879 8.0 876
L. innocua 233 475 705 834 728 849 737 844 729 839 696 831
E. coli 17.1 1.7 263 282 909 920 906 935 90.7 932 90.3 93.0
A. hydrophila 228 208 86.3 892 878 898 875 895 873 892 872 836
P. aeruginosa 7.2 27 927 941 921 945 925 949 923 945 92.6 945
S. aureus 387 265 768 578 89.3 897 8.0 896 892 901 89.1 89.7
B. subtilis 0.0 0.0 764 391 8.7 911 874 912 8.6 91.0 84.8 90.8
ES-1 543 468 823 835 805 815 81.1 829 831 834 324 828
ES-2 479 0.0 879 863 870 834 880 860 8715 842 830 848
ES-3 707 739 71.3 708 723 729 720 727 705 726 71.0 70.5
ES-4 79 167 701 420 676 748 722 786 724 794 70.7 78.9
ES-5 318 272 736 805 707 717 703 771 719 770 736 793
ES-6 407 211 888 398 889 833 86.2 873 8.5 86.3 89.1 87.9
ES-7 906 911 896 91.2 89.3 907 892 906 885 903 88.3 90.2
ES-8 10.0 0.0 68.0 819 699 826 655 792 69.0 808 63.7 79.9

Inhibition rate was indicated by percentage as follow. %=[1-culture of chitosan (ODew)/control{(ODesw)] X 100}

typhimurium®] 7% 0.35%, Bacillus subtilis, Aero-
monas hydrophila, Escherichia coli, Staphylococcus
aureus® 73 0.1%, Bacillus subtilis® 73-$% 0.01%,
e @5 F ES-7& 0.001%2) 5EoA4 90% o] 42
A A E3-5 Jebch(Table 3). vol =] T3ol &l A
= 0.01%01 4 0.2% Aol €] ol 4] 809 o] 4+e] A%
qA A5 et o)) b AR nEA
A o] Aste} X stdc). Avbal 0w Bajek of 124
2| 714k A2 H&4AR Y o Fofst R
2 Toll sl Zhat A5 AAEF) glem, 0.2%9
A7V B o] 752 ASL AAT 5 e A
2.2 Vgt o2 g iz WA S 9lo1A] 7] EA
9] 3FA L. A3 Darmadji®} Izumimoto?] A 3}H(19)
s A8z gt

@] oF
R =

SHRAAL] A fel 9l FAVE He BER F
obdatd o] A kg Folu, 2 A3E A 5 3
= 2% 2] Sl o) A5 P} FFaHE o
A de HAEAR 71 EAS AEYT, 1 S
A& TEAEEe] 7] AR ol s A -stdh. Eabek of
121t2] 7] 2 AFS- A Abel] L83l pHE 552 243
o, 5 A Ao IS o 02% H bkl B
&4 BRI} gl oA & B4 A teke ut

B Eol 02%2] 71 EAS A3 o, o] A

lo

V& TR AN Ao BT HEAN R
= »}E}Lﬂaic} I BEARS 05% H7H-S B4 of
A S A A71EA dolw FEG REAHS Y
btk =3 7)1 B4 0.2% 37 S S5 24
o} ol Foj ek Fef Al 22 vl £l o4
AEQA L5 Jell 3, 809% o|Ate] Aol Al &3
£ et = 71 EALY] 558 0.019%14 0.2% Aol &
o} o2 3k A7 v] o] Fatek oF 1299 7] EARS
5 AR HEA kel olo] A-E vietde o}
A o A7V 2 & ole A AdEAe)za
AEA.

i
[

adAtel 2

B ATE 19979 % %—lﬁl}gxl Z Akl A =]l
Au 2 At A9 AR o]of alea]v, A
<+ 98 T EAE FFEE PASA F45] Aol 7L

=g

2
[

e

1. The Agriculture, Fisheries & Livestock News, Korea
Food Yearbook(1997)

2. The Agriculture, Fisheries & Livestock News, Korea
Livestock Yearbook(1997)

3. Cassens, R. G. : Use of sodium nitrite in cured meats
today. Food Technology, 49, 72(1995)



10.

11.

12.

ANBA Zolel 3 % AR BB BAF AT -1 : 171

. Hernandez-Jover, T., Izquierdo—Pulido, M., Veciana—-

Nogues, M. T. and Vidal-Carou, M. C. : Biogenic amine
souces in cooked cured shoulder pork. J. Agric. Food
Chem., 44, 3097(1996) ’

. Cassens, R. G.: Residual nitrite in cured meat. Food

Technology, 51, 53(1997)

. Ruiz-Herrera, J.: The distribution and quantitative

importance of chitin in fungi. In “Proceedings of the
First International Conference on Chitin/Chitosan”
Muzzarelli, R. A. A. and Pariser, E. R.(eds.), MIT Sea
Grant Program, Cambridge, MA, p.11(1978)

. Austin, P. R,, Brine, C. ], Castle, J. E. and Zikakis,

J. P.: Chitin: New facets of research. Science, 212,
749(1981)

. Knorr, D.: Use of chitinous polymers in food-A ch-

allenge for food research and development. Food Te-
chnol., 38, 85(1984)

. Muzzarelli, R. A. A.: Chitin. Pergamon Press, Oxf-

ord, p.6(1977)

Deuchi, K., Knauchi, O., Shizukuishi, M. and Kobayashi,
E.: Decreasing effect of chitosan on the apparent fat
digestibility by rats fed on a high-fat diet. Biosci.
Biotech. Biochem., 57, 1211(1994)

Sudarshan, N. R., Hoover, D. G. and Knorr, D. ! Anti-
microbial action of chitosan. Food Biotech., 6, 257
(1992)

Kim, K. O., Moon, H. A. and Jeon, D. W.: The effect

13.

14.

15.

16.

17.

18.

19.

of low molecular weight chitosans on the characteristics
of kimchi during fermentation. Korean J. Food Sci.
Technol., 27, 420(1995)

No, H. K., Park, I. K. and Kim, S. D.: Extension of
shelf-life of kimchi by addition of chitosan during sal~
ting. J. Korean Soc. Food Nutr., 24, 932(1995)
Son, Y. M., Kim, K. O,, Jeon, D. W. and Kyung, K.
H. : The effect of low molecular weight chitosan with
and without other preservatives on the characteristics
of kimchi during fermentation. Korean J. Food Sci.
Technol., 28, 888(1996)

Hur, E. Y., Lee, M. H. and No, H. K. : Verification of
conventional kimchi preservation methods. /. Korean
Soc. Food Sci. Nutr., 26, 807(1997)

Lee, S. H,, No, H. K. and Jeong, Y. H. : Effect of chitosan
coating on quality of egg during storage. J. Korean
Soc. Food Sci. Nutr., 25, 288(1996)

Chun, K. H, Kim, B. Y,, Son, T. . and Hahm, Y. T.
. The extension of tofu shelf-life with water-soluble
degraded chitosan as immersion solution. Korean J.
Food Sci. Technol., 29, 476(1997)

Zaika, L. L. : Spice and herbs; Their antimicrobial ac—
tivity and its determination. J. Food Safety, 9, 97(1998)
Darmadji, P. and Izumimoto, M. : Effect of chitosan
and nitrite on the properties 6f fermented meat. Anim.
Sci. Technol.(Jpn.), 65, 639(1994)

(19984 11¥ 99 A4



