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Abstract: Objective: To study the microwave freeze-drying
kinetics and product quality of Cornus officinalis. Methods: The
microwave freeze-drying technology was used to analyze the
drying characteristics, quality changes of total flavonoids and
total phenols of Cornus officinalis under different microwave
power (100, 200, 300, 400, 500 W), and the related kinetic
model was established. Results: The drying process of Cornus of-

ficinalis could be divided into two stages: rising rate and decrea-
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sing rate, and there was no obvious constant rate stage. The in-
crease of microwave power could improve the drying rate and
shorten the drying time. Data fitting showed that page model
could accurately predict the change of moisture content in the dr-
ying process of Cornus officinalis. In the whole drying process,
the total flavonoids content showed two stages of rapid decline
and gentle decline, the total phenol content showed a rapid
decline trend, and the higher the microwave power, the faster the
total flavonoids and total phenol content decreased. The
microwave power had significant effects on the rehydration ratio
and color (P<C0.05). Conclusion: Microwave power can increase
drying rate and shorten drying time, but too high microwave
power is easy to degrade the quality of dry products.

Keywords: Cornus officinalis ; microwave {reeze-drying; dynamic

model; quality
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Table 1 Drying mathematical model and its expression
LY 24 FR BRI IR
Lewis Mg =exp(—Fkt)
Page Mg=exp(—kt")

Mr=a+bt+ct?
Mr=aexp(—kt)+(1—a)exp(—kat)

Parabolic

Two-term exponential
Logarithmic Mgr=aexp(—kt)+c
Henderson and Pabis Mg =aexp(—kt)

Wang and Singh Mr=0bt>+at+1
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Figure 2 Microwave freeze drying curve of Cornus officinalis under different microwave power
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Table 2 Fitting results and model parameters of drying mathematical model
100 0.965 97 0.004 00 0.056 06 K =0.459 32
200 0.977 92 0.002 44 0.034 10 K=0.56176
Lewis 300 0.981 46 0.002 05 0.024 62 K=0.674 38
400 0.970 54 0.003 61 0.039 76 K =0.656 54
500 0.969 47 0.003 74 0.041 18 K=0.755 94
100 0.998 15 2.339 40X 10* 0.003 04 K=0.290 35,n=1.481 93
200 0.998 18 2.166 90X 10 * 0.002 82 K=0.416 40,n=1.382 72
Page 300 0.997 62 2.876 48X 10 * 0.003 16 K =0.549 97,n=1.360 01
400 0.999 02 1.327 96 X 10 * 0.001 33 K=0.489 22,n=1.493 75
500 0.999 28 9.726 52X 10 ° 9.726 52X10"* K=0.584 90,n=1.548 66
100 0.995 71 5.883 84X10* 0.007 06 a=1.028 13,6=—0.346 37,c=0.029 12
200 0.992 57 9.563 34X 10 * 0.011 48 a=0.984 54,b=—0.372 89,c=0.034 35
Parabolic 300 0.983 29 0.002 22 0.022 19 a=0.974 42,b=—0.437 46,c=0.047 98
400 0.992 27 0.001 16 0.010 43 a=1.012 98,6=—0.469 33,¢c=0.053 42
500 0.986 17 0.002 07 0.018 65 a=0.995 49,b=—0.500 34,c=0.060 13
100 0.995 56  5.630 69x<10* 0.007 32 K=0.699 16,a=1.985 63
Two-term 200 0.996 64 3.992 63X10 ¢ 0.007 32 K=0.819 24,a=1.907 53
. 300 0.997 48 3.038 39X 10 * 0.003 34 K =0.995 26,a=1.915 44
exponential 0.997 36 3.569 34X107*  0.003 57 K=1.010 32,a=2.011 19
500 0.996 99  4.053 46X10* 0.004 05 K=1.177 64,a=2.049 74
100 0.987 12 0.001 77 0.021 21 a=1.176 52,k =0.378 57,c=—0.119 75
Logarith- 200 0.989 45 0.001 36 0.016 29 a=1.109 27,k=0.503 33,c=—0.064 32
) 300 0.987 45 0.001 67 0.016 66 a=1.081 44,k=0.642 85,c=—0.036 14
mie 100 0.985 03 0.002 25 0.020 21 a=1.134 22,k =0.576 18,c=—0.080 23
500 0.982 44 0.002 63 0.023 69 a=1.119 50,k =0.684 19,c=—0.063 25
100 0.974 15 0.003 28 0.042 59 a=1.088 66,K=0.495 34
Henderson 200 0.982 14 0.002 12 0.027 58 a=1.065 00,K=0.593 43
300 0.984 76 0.001 84 0.003 16 a=1.056 13, K=0.707 59
and Pabis _ - -
400 0.976 33 0.003 20 0.031 95 a=1.074 16, K=0.698 09
500 0.974 60 0.003 43 0.034 25 a=1.071 95, K=0.800 68
100 0.994 68 6.741 48 <10 * 0.008 76 a=0.027 34,b=—0.330 88
Wang and 200 0.992 23 9.223 44X 10 * 0.011 99 a=0.035 32,b=—0.381 41
. 300 0.982 34 0.002 13 0.023 46 a=0.050 16,b=—0.050 16
Singh 400 0.992 04 0.001 07 0.010 74 a=0.052 12,b=—0.052 12
500 0.986 14 0.001 87 0.018 69 a=0.052 12,b=—0.503 47
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A3 ERLLE B AR Figure 4 Changes of total flavonoids content in Cornus

Figure 3 Comparison of actual and simulated values

officinalis during microwave freeze drying
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Table 3 Colour comparison of Cornus officinalis with different microwave power
Tk o2 /W L* a* b* AE
100 56.69+0.18% 34.9640.44¢< 16.08+0.24¢ 68.51+0.42°
200 48.9840.42¢ 42.2340.46* 19.73+0.19% 67.6240.06"
300 51.35+0.50¢ 37.6840.41° 19.2440.18" 66.54+0.21°¢
400 49,8840.404 35.20£0.57¢ 18.74+0.27¢ 63.87+0.10°
500 52.64+0.320 34.3040.264 17.70£0.17¢ 65.2840.19¢
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