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Optimization of far-infrared drying process of Stevia rebaudiana
leaves based on AHP-entropy weight method
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Abstract: [Objective] This study optimized the process parameters of far-infrared drying of Stevia re-
baudiana leaves to improve Stevia drying industry. [Method] The comprehensive scores of rebaudioside A
(RA) ,stevioside (STV), total glycosides, rebaudioside C (RC), rebaudioside B (RB), and rebaudioside F
(RF) ,dulcoside A (DA) and steviol diglycoside (SX) contents were used as indicators. The AHP-entropy
weight method was used to determine the weight coefficient of each glycoside, and the Box-Behnken re-
sponse surface method was used to examine the effects of drying temperature,irradiation distance and ma-
terial layer thickness. Then, the far-infrared drying process parameters of Stevia leaves were determined
and validated through comprehensive score optimization. [Result] The composite weights (Q;) of RA,
STV,RC,RB,RF,DA,SX and total glycosides of Stevia obtained by the AHP-entropy weight method were
0.35,0.21,0.09,0.05,0.07,0.03,0. 05 and 0. 14 respectively. Box-Behnken response surface optimization
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analysis showed that the established regression models were all significant with importance in decreasing

order of irradiation distance>>material thickness™>drying temperature on all glycoside. The optimal process

parameters for Stevia far-infrared drying included drying temperature 55 °C ,irradiation distance 180 mm,

and material thickness 21 mm. Under these conditions, the comprehensive score of each glycoside was

96. 54 ,and the error between the test value and the predicted value was only 1. 84 %. [Conclusion) The op-

timized far-infrared drying process of Stevia leaves was accurate and reliable,and can be popularized in the

drying industry of Stevia leaves.

Key words: Stevia rebaudiana leaves;far infrared drying;drying process; AHP-entropy weight method;

response surface method optimization
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Table 1 Weight value of each glycoside content index of Stevia rebaudiana
— = m
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Table 2 Judgment matrix of glycoside content index weights of Stevia rebaudiana
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B . 1/3 1/2 1 2 3 3 5 7 0.155 5 1.301 3
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RC 1/4 1/3 1/2 1 2 2 4 6 0.105 5 0.867 2
RB 1/5 1/4 1/3 1/2 1 1 3 5 0.070 3 0.567 5
RF 1/5 1/4 1/3 1/2 1 1 2 3 0.059 8 0.489 9
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Table 3 Scheme of the response surface optimization test of optimal process parameters of

the far-infrared drying of Stevia rebaudiana leaves

# Factor

AP F IR/ °C IR B /mm K2 /mm
Level Drying temperature Irradiation distance Material thickness
X X X;
—1 50. 00 120. 00 16. 00
0 55.00 180. 00 22.00
1 60. 00 240.00 28.00
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Table 4 Results of response surface optimization test of Stevia rebaudiana far-infrared drying process
e . B &/ (mg + g 1) Glycoside content 2,%‘% AN
No. X/C Xe/mmooXofmmoe 0 stv RC RBORF DA SX B General

Total glycosides score

50. 00 120. 00 22.00 6.21 6.71 1.34 0.32 0. 38 0. 20 0.05 15. 21 77.89

2 50. 00 240. 00 22.00 7.07 6.22 1. 24 0.45 0. 44 0.22 0. 04 15.68 80. 59
3 50. 00 180. 00 16. 00 6.78 7.49 1. 30 0.51 0.51 0.18 0.05 17. 36 86.58
4 50. 00 180. 00 28.00 8.16 6.42 1.08 0. 37 0.41 0. 31 0. 04 16.79 85.13
5 55.00 120. 00 28.00 6.25 7.03 1. 29 0.48 0.46 0.19 0. 04 15.74 80. 21
6 55.00 240.00 28.00 8. 36 6.46 1.02 0.49 0.48 0.27 0.05 17.13 88. 26
7 55.00 240.00 16. 00 6.58 6.83 1. 35 0.57 0.59 0. 28 0. 05 16. 25 85.70
8 60. 00 180. 00 28.00 6.55 6.13 1.13 0. 39 0.42 0. 33 0. 04 14. 99 77.33
9 55.00 120. 00 16. 00 7.45 6.63 1.22 0. 35 0. 40 0.15 0. 04 16. 24 81. 60
10 60. 00 180. 00 16. 00 8.73 6.85 1.04 0. 37 0.41 0.19 0. 04 17.63 87. 85
11 60. 00 120. 00 22.00 7.81 6.34 1. 27 0. 28 0. 36 0.23 0. 04 16. 33 82.35
12 60. 00 240. 00 22.00 7.95 6.57 1.11 0.42 0.43 0.16 0.05 16. 69 85.02
13 55.00 180. 00 22.00 7.96 7.33 1.21 0.55 0.57 0.21 0.05 17. 88 91.88
14 55.00 180. 00 22.00 8.28 7.13 1.12 0. 56 0.58 0. 26 0.05 17.98 92.73
15 55.00 180. 00 22.00 8.73 6.99 1.17 0. 60 0. 65 0.32 0. 05 18.51 96.51
16 55.00 180. 00 22.00 8. 86 7.35 1. 14 0.59 0.61 0. 24 0. 05 18. 84 96. 83
17 55. 00 180. 00 22.00 8.81 7.33 1.18 0.52 0.53 0. 25 0.05 18.67 95.37
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Table 5 Variance analysis of the regression equations of the far-infrared drying process parameters of

Stevia rebaudiana leaves

A 5k R RiE 1 HEE ¥ H Fid P1A
Source of variation Sum of square Degree of freedom Mean square F value P value
M Model 559. 39 9 62.15 5. 64 0.016 3
X1 0.69 1 0. 69 0.063 0.809 1
X, 38.39 1 38.39 3.49 0.104 2
X3 14.57 1 14.57 1.32 0.287 8
X1 X; 0. 000 2 1 0.000 2 0. 000 02 0.996 4
X1 X; 20. 57 1 20. 57 1. 87 0.214 1
X2 X5 3.91 1 3.91 0. 36 0.569 9
Xi 175. 65 1 175. 65 15.95 0.005 2
Xg 191. 25 1 191. 25 17. 36 0.004 2
Xg 66.62 1 66. 62 6.05 0.043 5
5% % Residual 77.10 7 11.01 3.78 0.115 9
I Lack of fit 56.99 3 19. 00
iR 2270 Pure errors 20.11 4 5.03
B IEJesE BB R
Corrected correlation 0.878 9
determination
B R B R o951
Corrected correlation coefficient '
R RE/ % CV 3.83
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Fig. 1 Effects of the interaction of various factors of far-infrared drying of Stevia leaves on comprehensive score
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