KOREAN J. FOOD SCI. TECHNOL.
Vol. 29, No. 3, pp. 476~481 (1997)

TEY I|EMEHEES AXYSE 0|EF T MEM SO

W AYE - EAU - YA
Asdeta A gs1 e, ~Fsn 422t

The Extension of Tofu Shelf-Life with Water-Soluble
Degraded Chitosan as Immersion Solution

Kie Hwan Chun, Byung Yong Kim, Tae Il Son* and Young Tae Hahm*

Department of Food Science and Technology, Kyung Hee University
*Department of Biotechnology, Chung Ang University

Abstract

For the effect of water-soluble degraded chitosan on the shelf-life of tofu, sterilized distilled water, 0.5% de-
graded chitosan, 0.5% fumaric acid and 0.5% lactic acid used as an tofu-immersion solutions were in-
vestigated by microbial counts, pH, and turbidity during the periods of storage at 4°C. After 2 weeks storage,
total aerobic microbial counts in tap water and sterilized distilled water used as an immersion solution were 3.
8% 10" and 1.8 10° CFU/mL, respectively. In 0.5% fumaric acid and 0.5% lactic acid immersion solutions,
the microbial counts were around 10” CFU/mL after 2 weeks while the microbial population in 0.5% water-
soluble degraded chitosan were, however, 1.6x10° CFU/mL after 2 weeks and 1.7x 10" CFU/mL after 3
weeks. The lag phase of initial contaminated microbes in 0.5% degraded chitosan solution was longer than
those of other treatments. The addition of 0.5% fumaric acid and 0.5% lactic acid decreased the initial pH to
pH 5.0, while those of tap water, sterilized distilled water and 0.5% degraded chitosan stabilized the imm-
ersion solution at around pH 7.2. All initial pH values were decreased during storage and then slowly in-
creased as storage time was increased. The turbidities in all treatments were increased during storage, but the
addition of 0.5% degraded chitosan showed the lowest change, compared to other treatments, showing that
the water-soluble degraded chitosan has a good antimicrobial effect and has a potential use to extend the shelf-
life of tofu product.
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Fig. 1. The schematic drawing of the manufacture of
water-soluble degraded chitosan.
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Soybean 300 g

Washing
|
Soaking 900 mL, 12 hr
| — water 2000 mL
Grinding S min
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Filtering
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Heating 95°C, 10 min
| < coagulant (0.3% CaCl,) 80°C
Coagulation 20 min at RT
l
Molding
l
Soybean Curd
|
Soaking
Fig. 2. The schematic drawing of the manufacture of
soybean curd.
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Fig. 3. Total aerobic bacteria in the immersion solu-
tions of soybean curd during storage at 4'C. @—@:
tap water, B—M: 0.5% chitosan solution, A—A\: ster-
ilized distilled water, ¥—<7: 0.5% fumaric acid, O—<:
0.5% lactic acid.

10° ‘

Population (CFU/mL)

r
o 7 14 21 28
Time (day)

Fig. 4. Yeast and mold in the immersion solutions of
soybean curd during storage at 4°C. @—@: tap water,
Mm—B: 0.5% chitosan solution, A—A\: sterilized distilled
water, V—<: 0.5% fumaric acid, O—: 0.5% lactic acid.
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Fig. 5. E. coil in the immersion solutions of soybean
curd during storage at 4°C. @—@: tap water, B—:
0.5% chitosan solution, A—A\: sterilized distilled water,
V—V: 0.5% fumaric acid, O—: 0.5% lactic acid.
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Fig. 6. pH changes in immersion solutions of soybean
curd during storage at 4°C. @—@: tap water, B—M:
0.5% chitosan solution, A—A\: sterilized distilled water,
V—: 0.5% fumaric acid, C—: 0.5% lactic acid.
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Fig. 7. Turbidity changes in immersion solutions of
soybean curd during storage at 4°C. @—@: tap water,
B—M: 0.5% chitosan solution, A—A: sterilized distilled
water, V—\/: 0.5% fumaric acid, O—: 0.5% lactic acid.
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