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Abstract: Objective: This study focuses on optimizing the heat

pump drying process of carrot. Methods: On the basis of single
factor experiment, Box-Behnken experiment was designed. Color
difference, rehydration ratio and B-carotene content were used to
study the effects of initial temperature, drying temperature rise
and slice thickness on carrot drying quality. The regression equa-
tion was established, and the interaction between three independ-
ent factors on the response was analyzed. The optimal drying

process parameters and the predicted values of carrot heat pump

EETB:MMAMRAEAAGTUH L REBITHEH (&5
YJS2021JD05) 5 VAl g 44 K 2% A8 B 3 Bk 5 B (4 5 -

S202110462074)

YEZ B ERAL I RN Dol R 2= R 1

BEMEE - GUTHEAQI76—), I3 M Tl REHHR W+
E-mail: txjin@126.com

i BH3:2021-06-15

drying were obtained. Finally, the optimal parameters were de-
termined by comparing the experimental results with the
predicted values. Results: The optimal process parameters of car-
rot heat pump drying were as follows: the initial and drying tem-
perature were 54.1 “C and 9.25 °C respectively, and the slice
thickness was 3.8 mm. Under the control of these conditions, the
color difference value of carrot was 9.759, the rehydration ratio
was 6.196, with the content of B-carotene of 34.378 mg/100 g.
The dried product was bright orange red., and the rehydration
ratio and the retention of p-carotene were high. Conclusion: Re-
sponse surface method can determine the best process parameters
of carrot heat pump drying, and help to obtain the best quality of
carrot dried products.
Keywords: heat pump drying; response surface method; process
optimization; the color difference; rehydration ratio; carotenoids
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Table 1 Table of test factors and levels
K XaWMRIRE/C X THIET/ T XU R B/ mm

—1 50 5 3

0 55 10 4

1 60 15 5
Y, = 9.88 + 0.57X, + 0.18X, + 0.33X; +
0.28X, X, +0.57X, X, +0.15X, X5 +1.32X1 +0.47X5 —
0.095X3%, 4
Y, = 6.02 — 0.54X, — 0.017X, — 0.46X, —
0.16X, X, —0.25X, X; +0.28X, X3 —0.39X7 —0.88X7 +
0.14X7%, (5)
Y, = 35.32 + 2.71X, — 0.56X, + 1.07X; +

1.65X, X, +1.66X, X3 +2.40X,X,4+0.17X7 +0.94X5 —
10.17X3, (6)
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Table 2 Experimental design and results
KIS XiWRIRE/C Xo THRIEA/C X WREE/mm Yi@2EME Y. 82K Y #E MESE/(10  mg- gD
1 0 —1 1 9.135 6 4.418 8 25.247 9
2 —1 0 —1 9.674 9 6.637 6 19.637 3
3 1 0 —1 10.538 4 5.706 3 27.161 1
4 1 0 1 10.665 0 4.411 6 34.322 4
5 1 —1 0 11.811 0 4.128 0 38.310 9
6 0 0 0 11.365 1 5.826 0 38.359 6
7 0 —1 —1 10.105 6 6.023 0 29.594 3
8 —1 1 0 14.968 7 5.181 6 34.990 3
9 0 0 0 11.365 1 5.826 0 31.359 6
10 —1 0 1 10.537 0 6.344 6 20.152 6
11 0 1 1 10.693 2 5.097 4 27.389 6
12 0 0 0 9.555 5 6.112 9 28.120 1
13 0 0 0 10.622 7 6.224 7 35.560 9
14 1 —1 0 10.816 5 4.631 4 34.560 9
15 0 0 0 11.487 0 6.120 1 30.405 4
16 —1 —1 0 11.077 8 5.057 8 40.858 6
17 0 1 —1 10.078 3 5.861 0 22.123 9

213



F % B B DEVELOPMENT &. APPLICATION BE 2438 | 20228 1 A | 5 UUMH

TR REE TR .- PRERLEFL FIEEN p-IE MRS REME N EE,

b Bl & B0 R JEBE 3G m . p-#0 8 N R & Tk R R AR g5 b MR TR 54~56 C, TR T 9~
AR Y 3.5~ 4.0 mm BB N E AR 11 CL Y AR K55~ 4.0 mm I8 N T 0 (22
®3 HEHW
Table 3 Analysis of variance
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Figure 1 Response surface diagram of the interaction of different factors on carrot chromatic aberration
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Figure 2 Response surface diagram of the interaction of various factors on carrot rehydration ratio
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Figure 3 Response surface diagram of interaction of various factors on B-carotene content
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