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1 - Oxidoreductase
2 - Phenol
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Figure 1. Mean comparisons of enzyme activity in ohmic method
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Table 1. Kinetic model of inactivation of polyphenol oxidase enzyme by ohmic method

R? First order reaction equation R%  Zero order reaction equation ~ Temperature
R?  Second order reaction equation
0.0312 -0.0799 0.966  y=-0.0031x-0.0104 0.959 y=- 0.0003 x -0.0013 70
0.970 =- X
0.0175 -0.0861 0.938 y=-0.001 x -0.0081 0.933 y=-0.0001 x-0.0008 80
0934 y=-x

68


http://dx.doi.org/10.22034/FSCT.201.153.63
https://fsct.modares.ac.ir/article-7-64074-fa.html

Enzyme activity

[ Downloaded from fsct.modares.ac.ir on 2024-11-25 |

VET OLT YN o9 VOW ol O ) i s 5 p ke alone

0.032 x -0.214 0.934 y=-0.0026 x -0.0167  0.926 y=- 0.0002 x-0.0014 90
0930 y=-
Table 2. Validation of kinetic models
R? Reaction equation Kinetic model temperature
RMSE
0.970 y=-0.0312 x -0.0799  second order 70
0.0011
0.943 y=-0.0175x -0.0861  second order 80
0.001
0.934 y=-0.032 x -0.214 First order 90
0.0022

Table 3. Effects of temperature on reaction rate constant, activation energy, D-value and Q10

Q1o Ea (KJ/mol?) D-value(s) K (s1) T (°C)
- - 73.814 0.0312 70
0.560 60.068 131.6 0.0175 80
0.288 129.126 885.76 0.0026 90
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Figure 2. Mean comparisons of enzyme activity by ohmic and water bath methods
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Figure 3. The results of mean comparisons of Brix value
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Carrot juice color changes from orange to brown immediately after
production. Blanching is a suitable way to preserve and
commercialize this product. In this study, an ohmic device was used
as a heating source, and polyphenol oxidase enzyme was selected as
an indicator of enzyme inactivation sufficiency to color change of
carrot juice. Fresh carrot juice was subjected to thermal processing
under 3 temperature levels of 70, 80, and 90 degrees of Celsius and 4
time levels of 0, 20, 40 and 60 seconds with a constant voltage of 100
volts and the enzyme inactivation, Brix, pH and color indexes L* , a*
and b* were checked. Constant values of reaction rate, activation
energy, D-value and Q,, were investigated. The Kkinetics of
inactivation of polyphenol oxidase of carrot juice samples were
calculated at 70, 80 and 90 degrees of Celsius. The changes of enzyme
inactivation, Brix, pH and a* parameter with increasing temperature
and time were significant at 1% probability level by completely
random design. The level of enzyme inactivation was also measured
by the conventional water bath method and compared with the ohmic
method, and the results indicated the greater efficiency of the ohmic
method. As the temperature increased, the Brix level increased and
the color of carrot juice changed from orange-yellow to orange-red
(p<0.05).
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