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Color change kinetics model of apple slices during hot-air thin drying
ZHANG Qian-yu',SUN Jie',ZHENG Jiong'*"

(1.College of Food Science, Southwest University, Chongqing 400715, China;
2.Chongqing Research Center of Special Food Engineering and Technology, Chongqing 400715, China)

Abstract: This study revealed the color degradation of apple slices in a hot air drying process. The indicators
containing brightness values (L*),red and green values (a*),yellow and blue values (b*),total color changes
(AE) ,chroma,browning index(Bl) had been investigated during the hot air drying process of apple slices at
60,70,80,90,100 °C ,respectively. Zero-—order and first—order kinetics equation had been applied to fit
mathematical model. The results showed that the L* of the apple slices with the extension of the drying time
gradually reduced,while a*, b*,AE,chroma,Bl value was gradually increased,and the reaction rate constants
(k) values of these parameters as the color of drying temperature rose showed a certain regularity changes.
According to the results compared with regression coefficient A fit,zero-order kinetics model could better
describe and predict the L*,a*, b*, AE change of apple slices in the hot air drying process,while the changes
of chroma and Bl value were more consistent with first —order kinetics model. This model could be for
predicting the color change of apple slices during hot—air thin drying,and providing reference for optimization
of drying process.
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Fig.1 Change of L* value of apple slices as a function of

drying time under different temperatures
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Fig.2 Change of a* value of apple slices as a function of

drying time under different temperatures

4294 —=—60 C
407 —e—70 C
{4 —a—80 °C
341 —v—90<C
324 —+-100C

b*
[\
(o]

1

—_
=)}

0 50 100 150 200 250
I 1) (nin)
B3 ARG TR 3R 90 (B B TR e 22
Fig.3 Change of b* value of apple slices as a function of

drying time under different temperatures
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Fig4 Change of AE value of apple slices as a function of

AE

drying time under different temperatures
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Table 1  Kinetic model parameters for L*.a*.b*.AE change of apple slices

TR S YN YR R

o - k (min™ Co R? k (min™) Co R
L* -0.0240 82.504 0.9655 -0.0003 82.544 0.9685

" a* -0.1317 ~0.6687 0.8747 0.0187 0.0361 0.9732
b 0.0539 19.453 0.9781 0.0020 20.190 0.9877
AE 0.0544 0.2895 0.9923 0.0082 2.1947 0.9676
L* -0.0300 81.935 0.9539 -0.0004 82.032 0.9502

o a* 0.0177 0.1218 0.9476 0.0076 0.7854 0.9725
b* 0.0481 22.047 0.9776 0.0017 22522 0.9731
AE 0.0570 2.279 0.9811 0.0061 4.0096 0.9794
L* -0.038 81.876 0.9475 -0.0005 82.038 0.9401

%0 a* 0.0312 0.0175 0.9853 0.0086 1.1411 0.9616
b* 0.0472 23.869 0.9267 0.0016 24.146 0.8930
AE 0.0662 3.4738 0.9899 0.0060 5.0838 0.9262
L* -0.0728 84.722 0.9428 -0.0010 85.330 0.9376

% a* 0.0400 -0.0298 0.9706 0.0087 1.3990 0.9406
b* 0.0451 25.784 0.9373 0.0015 26.048 0.9147
AE 0.0916 2.8181 0.9971 0.0067 5.5742 0.9737
L* -0.1317 85.696 0.9761 -0.0019 87.557 0.9802

100 a* 0.0524 -0.2296 0.9928 0.0092 1.6593 0.9419
b* 0.0443 27.699 0.9561 0.0013 28.009 0.9407
AE 0.1392 3.157 0.9931 0.0073 7.2611 0.9454
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Fig.5 Change of chroma value of apple slices as a function of

drying time under different temperatures
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Fig.6 Change of browning index of apple slices as a function of

drying time under different temperatures
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Table 2 Kinetic model parameters for chroma and browning index change of apple slices

T B% B AR 2R VAR

o - k (min™ Co R? k (min™ Co R

" TR 0.0543 19.423 0.9775 0.0020 20.171 0.9874
Bl 0.1262 24311 0.9721 0.0028 26.83 0.9906

0 HaralEs 0.0495 21.982 0.9795 0.0017 22.488 0.9758
BI 0.1350 29.183 0.9783 0.0029 31.571 0.9879

%0 HaralEs 0.0511 23.670 0.910 0.0017 24.034 0.9117
BI 0.1615 31.829 0.9588 0.0031 34.392 0.9668

%0 TR 0.0512 25.494 0.9626 0.0016 25.867 0.9413
Bl 0.2192 31.271 0.9860 0.0037 35.835 0.9969

100 TR 0.0538 27.229 0.9607 0.0016 27.715 0.9612
BI 0.3900 26.288 0.970 0.0051 37.469 0.9948
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