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Effects of Coagulants and Soaking Solutions of Tofu (Soybean Curd)
on Extending its Shelf Life
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Department of Agricultural Chemistyy, College of Agriculture, Wonkwang University, Iri
Abstract

In order to improve the shelf life of Tofu, the effect of calcium chloride or acetic acid as co-
agulants were investigated for microbial and physicochemical changes during the storage in dif-
ferent kinds of soaking solution. The soaking water of Tofu prepared from calcium chioride was
found to be spoiled after 15-17 hours of storage at 30°C, by reaching the bacteria count to 10
million per m/. The shelf life of the Tofu prepared from acetic acid was better than those prepared
by calcium chloride. For the effect of soaking solution on storage life, soaking Tofu in 0.1% acetic
acid was found to be more effective than soaking in other solutions of 3% NaCl or 0.1% K-sorbate.
The optical density of soaking solution of Tofu increased in proportion to spoilage, and in case of
soaked Tofu in 3% sodium chloride and 0.1% K-sorbate solution, it greatly increased. Titratable
acidity, and amino nitrogen contents in soaking solution increased as spoilage of Tofu progressed,
but pH decreased the early period, one or two days, of stored Tofu and then increased.
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Table 1. Proximate composition and bacterial counts of
Tofu prepared with different coagulants

Properties - Coagulonts
Calcium chloride  Acetic acid

Yield (%) 184.8 188.0
Maisture (%) 747 75.5
Crude protein (%) 7.25 7.23
Amino nitrogen (mg%) 286 280

Tetal sugar (%) 2.90 2.96
Reducing sugar (%) 1.19 1.25
pH 5.87 5.41
Titratable aadity 4.0 82

iml 0. 1N NaOH/ 10g Tofu)
Aerobic bacteria count 1.64x10° 1 80x 104

icells/g)
Anaerobic bacteria count 1.48 x 104 6.56x10%

(cells/g)

o Fresh Tofu obtained from soybean.
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Fig. 1. Changes in aerobic bacterial counts of the

various soaking solutions of during storage at 30°C
Coagulant Soaking solution

O : Distilled water

A\ 3% Sodium chloride

3 : 0.1% K-sorbate

——~-: Colcium chloride

——: Acetic acid
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Fig. 2. Changes in ancerobic bacterial counts of the
various soaking solutions of Tofu during storage at
30°C

Coagulant Soaking solution
O : Distilied water
A 3% Sodium chloride

O: 0.1% K-sorbate

~ -~ Calcium chioride

e . Acetic acid
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Table 2. Changes in optical density of the various seaking selutions f Tefy during storage at 30°C

{Unit: absorbance)

Cegulants Calcium chi rde Acetic acid
Days Seaking Distilled Sedium k-s~rbate Distilled Sedium K-sorbate
solutions water chlnde water chloride
0 0.009 0.046 0.01& 0.018 0.036 0.020
i 0.208 052G 0.305 07 0.177 0.177
2 0.854 0.745% .65 0.22% 0.194 0.207
3 1,227 1.0%. 0.699 0.329 0.215 0.260
4

1.260 P22

09/ 0.796 0.469 0.683
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Fig. 3. Changes in pH of the various soaking solutions

of Tofu during storageat 30°C
Coagulant Soaking solution

O : Distilled water

A\ 2 3% Sodium chloride

0O : 0.1% K-sorbate

~---: Calcium chloride

——: Acetic acid
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Fig. 4. Changes of titratable acidity of the various soak-
ing solutions of Tofu during storage at 30°C
Coagulant Soaking solution
- —-- Calcium chloride O : Distilled water
A\ 2 3% Sodium chloride

,,,,, . Acetic acid 7 : 0.1% K-sorbate
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Table 3. Changes in amino nltrogen content of the varinus snaking solution of Tofu during storage at 30°C

(Unit: (Unit: mg %)
Cogulants Calcium chlenide Acetic aad
Days Soaking Distilled Sedium k-scrbaote Distilled Sedium K-scrbate

solutions water chleride water chlenide

0 _ _ _ —

1 6.9 4.8 43 4.2 36 4.0

2 137 6.0 5.7 53 4.9 4.5

3 237 19.6 16.6 1a.7 132 11.8

4 452 39.3 36.7 28.7 267 22.5

10

Aerobic bacteiral counts (lng. of number/m/)

Duration of sterage (days)
Fig. 5. Changes in aerobic bacterial count of soaking

solution containing 0.1% acetic acid of Tofu during
storage

Coagulant Temp. of storage
~—--: Calcium chloride 0 : 23°C
~—: Acetic acid 0 30°C
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Fig. 6. Changes in anaerobic bacterial counts of soak-
ing solution containing 0.1% acetic acid of Tofu during

storage
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Table 4. Effect of saaking solution containing 0.1% acetic acid on keeping quality of Tofu at 23°C and 30°C
Optical Titratable
Days of Temp. of Ceagulants density pH acidity (m/ 0.1N Amino nitregen
storage storage (600 nm) NaOH/ 10 mi (mg%)
seaking selution)
23 CaCl, 0.009 4.56 1.83 —
0 CH,COOH 0.016 4.42 2.16 —
30 CaCl, 0.009 4.56 1.83 -
CH;COOH 0.016 4.42 2.18 —
23 CaCly 0.004 4.80 1.18 3.2
1 CH;COOH 0.007 4.63 2.25 2.3
30 CaCl, 0.004 4.83 1.23 4.6
CH,COOH 0.007 4.71 2.30 3.1
23 CaCl, 0.046 4.68 1.34 4.9
5 CHLCOOH 0.020 4.54 2.38 3.6
30 CaCl, 0.108 4.74 1.68 6.3
CH,COOH 0.041 4.58 2.40 4.2
23 CaCl, 0.149 4.73 1.50 8.1
3 CH4COOH 0.116 4.58 2.42 7.3
30 CaoCly 0.168 4.98 1.90 9.9
CH3COOH 0152 4.65 2.67 8.3
23 CaCl, 0.204 4.79 1.56 9.8
4 CH3COOH 0.128 4.61 2.50 8.5
30 CaCl, 0.293 5.20 2.15 13.0
CHZCOOH 0.1&1 4.75 2.80 9.9
o CaClLZ Az $49 30C Agold Z77h Ak o w443 olshebaal Wske AEsgch, FHe
o}, HAAEE CaCl,z A2 559 4+ A3 1 HAcZ $347lx Zo] CaClrot A4 Wéoﬂ
ol FA8 Zasht o o|Fele Frlelde M5 HAolgdi CaCl,Z Axg FH+ 30Tl 15-174
2 CaClLE Alxg FH9 30C Aol Al 7hatoll Haliz} AlztEle] AlFg<= 107cells/ml ol 23]
ol& CaClL2 AZ3 F5-29 0-19 Aol &=r} W3k Ack, A=A AL 0,1% HAc &de] 3% NaCl §i°]
i KeR ]—r°1 Hol z4ke] A¥7} Ca*t* jone © 1} 0.1% K-sorbate & 2ot 7R 2ol F3Ho]g]
3 %1% s Zo ehjo] F4slol $nHE ok o Axlel HuE TR Yoyl set vz goz
A7l Ao Azt olm|nef AAo] W= A ] Z7retgen 3% NaClejvt 0.1% K-sorbate &4
o Fol §Es7] Alakstel A Foll AR Frhelt o AAY W Bxe F7hs Asidch T3 Fart
CaCl,2 Alzg +42 30C Aol #%3 Table APE 52 Gx|Ae] AT} ofule] AsFE
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