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Development of Shelf-life Prediction Model of Tofu Using
Mathematical Quantitative Assessment Model
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Log(Nt)=A+C - exp(-exp(-B(t-M)))

t: ¥} A1 THhr)

Nt: wj A7t 2 F4(CFU/mL)

A 27) #59 log#H(CFU/mL)

C: FF Z7h49 log@(z7] a5 Hd o=
CFU/mL) '

M: 224570 Azt He AldY AL

B: A7 MolA 9] 244 =(HNFAEE, hr')

k(hr)=BC/e

GT(hr)=(log 2) e/BC
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LT(hr)=M-(1/B)

=29 HF2 , Fr=7), A A=
| 759 &5 9 43S Z2}7 One-way ANOVA-test
A A)8}9 Duncan’s multlple range test14)E 8, ¥
g 7ve) H9 A (p<0.05)2 SPSS program(SPSS Inc.,
2000, ver. 10.0)2.2 AA3H ).
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Table 1. Variety and celi number of putrefactive bacteria
in putrefied tofu”

Group  Viable cell number (CFU/g)  Percentage (%)
A 15%x10°£5.0%x 10 763122
B 20x108£15%10 103208
C 11x108+4.0% 10 58%2.1
D 88%10'£15%10 45108
E 6.0x10°£3.0x 10 31%16

YMean* standard error of three replications.
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3,3 2 olu|eate] B3 o M8ty 4943 Bac-
illus subtilis2 A= At
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Table 2. Characteristics of strain A isolated from the pu-
trefied soybean curd

Acinetobacter

Characteristics Strain A .
calcoaceticus
Cell form Rod and cocci  Coco bacilli
Gram stain - -
Motility + +
Catalase + +

B-Galactosidase
Arginine dihydroalse
Lysine decarboxylase -
Ornithine decarboxylase - -
Citrate utilization + +
HsS production - -
Tryptophane deaminase - -
Indole production - -
Gelatinase - -
Acid from glucose + +
mannitol - -
inositol - -
sorbitol -
rhanmnose - -
sucrose -
melibiose +
amygdalin -
arabinose +

+ 1 4+

Table 3. Characteristics of strain B isolated from the soy—
bean curd

Characteristics Strain B Bacillus subilis
Cell form Rod Rod
Gram stain + +
Spore stain + +
Motility + +
Catalase + +
Oxidase - -
Urease + +
Voges—Proskauer test + +
B-Galactosidase - -
Citrate utilization + +
Indole production - -
Tryptophane deaminase + +
Acid from glucose + +
mannitol + +
nositol + +
rhanmnose - -
sucrose + +
tagatose - -
galactose - -
ribose - -
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Table 4. Effects of initial cell number and temperature on specific growth rate constant (k) of putrefactive bacteria in tofu

Initial cell number

Specific growth rate constant (k, hr'")

(CFU/mL) 15°C 20°C 25°C
1.0x10° 0.11+0.03* 0.31+0.06° 0.62+0.05°
1.0x 10" 0.080.02° 0.22+0.06™ 061+0.03°
10x10° 0.0710.02° 0.280.04° 0.6410.02°

YMeantSE of three replications in the same row not sharing a common superscript are significantly different (p<0.05).

Table 5. Effects of initial cell number and temperature on generation time and lag time of putrefactive bacteria in tofu

Initial cell number Generation time (hr)

Lag time (hr)

(CFU/mL) 15°C 20°C 25°C 15°C 20°C 25°C
1.0%10° 2.68+0.98" 0.98+0.14" 0.49+0.06° 120+1,14° 398+0.14% 2.64+0.09°
10%x10* 398£0.47" 138=041° 1049+0.08" 107098 278%0.39° 2391007°
1.0x10° 434+156° 1.09+0.29™ 047%0.03° 1171077 258+0.89" 2.23%0.06°

UMean*SE of three replications in the same row not sharing a common superscript are significantly different (p<0.05).
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Fig. 1. Comparison of experimental +/k and predictive v k
by the square root model.

®, experimental v k; —, predictive v k.

Error bars indicate standard error (n=15).
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Fig. 2. Predictive growth curve of putrefactive bacteria in
tofu at 25°C.
—, predictive growth curve; @, experimental data.
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