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Performance of Time—-temperature Indicator with Immobilized Amylase

FENG Qin, QIAN Jing, LIU Jing
(Jiangnan University, Wuxi 214122, China)

ABSTRACT : Objective To explore amylase time—temperature indicator( TTI) and its stability properties with the immobilized
enzyme. Methods Based on the reaction of amylase, the optimal formula of the indicator at 4 °C and within 4 ~5 d was deter-
mined. After the employment of enzyme immobilization technology, the coagulation was observed, the enzyme activity and the
absorbance value change with time curve when it was applied in TTI were analyzed. Results TTI formula was determined, and
the activity decreased after the amylase was immobilized, but the absorbance value changed more smoothly. Conclusion The
best formula applied to TTI at 4 °C was using 40 g/ malt batter and 0. 1% Todine as the substrates, 3% agar immobilization
enzyme solution as reactant, with the optimal pH value and temperature of 6.0 and 55 °C, respectively. In this case, the high-
est stability and the optimal time and color changes were achieved.
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Tab.1 The orthogonal experiment
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Tab.2 The Experimental design table
. A B C W E(E/h
1 2 3 0 24 48 72 96 120

1 1 1 1 0.914 0.416 0.269 0.124 0.034 0.000
2 1 2 2 1.387 0.719 0.474 0.333 0.263 0.115
3 1 3 3 1.816 0.890 0.580 0.429 0.301 0.196
4 1 4 4 2.001 0.963 0.631 0.472 0.405 0.223
5 2 1 2 1.771 1.103 0.810 0.597 0.483 0.351
6 2 2 1 2.495 1.684 1.227 0.935 0.776 0.588
7 2 3 4 2.650 1.786 1.258 0.967 0.830 0.732
8 2 4 3 1.160 0.463 0.271 0.093 0.000

9 3 1 3 2.876 2.332 1.859 1.501 1.292 1.148
10 3 2 4 2.950 2.554 2.090 1.713 1.499 1.344
11 3 3 1 1.230 0.619 0.367 0.157 0.062 0.000
12 3 4 2 1.950 1.413 1.037 0.791 0.640 0.502
13 4 1 4 3.005 2.809 2.478 2.155 1.969 1.801
14 4 2 3 1.389 0.720 0.418 0.211 0.070 0.009
15 4 3 2 2.453 1.708 1.283 0.969 0. 800 0.630
16 4 4 1 2.943 2.516 2.045 1.693 1.445 1.269
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Tab.3 Absorbance data at different amount of enzyme

g /h

2 0 24 48 72 9 120 144
10 1.285 1.008 0.553 0.288 0.138 0.053 0.022
20 1.285 0.936 0.478 0.239 0.096 0.036 0.018
30 1.285 0.917 0.394 0.18 0.063 0.02 0
40 1.285 0.862 0.429 0.134 0.028 0.01 0
50 1.285 0.787 0.342 0.126 0.017 0

75 1.285 0.71 0.376 0.138 0.063 0
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Tab.4 The values of V, and V;

and the resulting enzyme activity

%ﬁﬂi V,\ VB (VA_VB> X ;
/mlL  /mL /mL /(U-mL™)

Jo 9 5 4 92 787

T BERR AN 9 7.5 1.5 34 794

1% 8.5 4.5 4 92 787

g 2% 7.5 1.5 34 794

B 3% 7.6 1.4 32 476

4% 9 8 1 23 196
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Fig. 1 Comparison of absorbance changes of TTI prepared with enzyme immobilized in different contents of agar and free enzyme
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Fig.2 Comparison of absorbance changes of TTI prepared
with enzyme immobilized in 200 pL and 50 pL sodium alginate,

and free enzyme
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