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Optimization of the extraction process of Polygonatum kingianum by entropy
weight method and response surface method
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Education, Yunnan Normal University, Kunming 650092, China; 4. Yuxi Institute of Ecological and Environmental
Sciences, Yuxi 653100, China)

ABSTRACT: Objective To optimize the extraction process of Polygonatum kingianum, and determine the optimal
process parameters under the premise of ensuring high antioxidant activity. Methods This study utilized the entropy
weight method to ascertain the weight coefficients of various metrics, including extract yield, total polysaccharide
content and antioxidant activity, facilitating the calculation of a comprehensive score. The effects of ethanol volume
fraction, solid-liquid ratio, extraction duration and extraction temperature on the extraction process were examined
through single-factor experiments. Based on the above, the extraction process of Polygonatum kingianum was optimized

using response surface methodology, with the comprehensive score serving as the response value. Results The
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optimal extraction conditions were an ethanol volume fraction of 60%, an extraction temperature of 90 °C, an

extraction duration of 2 h and a solid-liquid ratio of 1:40 (g:mL). By using the determined optimal process

parameters, the 3 parallel batches of samples yielded comprehensive scores of 98.92, 99.09 and 98.81, with a relative

standard deviation of 0.14%. Conclusion This research optimize an extraction process of Polygonatum kingianum,

confirming its feasibility and providing a basis for the development and utilization of Polygonatum kingianum.

KEY WORDS: Polygonatum kingianum; entropy weight method; response surface method; extraction technology
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Table 1 Factors and levels of response surface optimization
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A: BRI/ C 70 80 90
B: EHEEE/h 1 2 3
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Influences of extraction temperature (A), extraction time (B) and solid-liquid ratio (C) on the comprehensive score
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Table 2 Response surface design scheme and determination results of corresponding samples

P A B C RER/% B E/(ug/g DW) BHUEALEE S/ (umol Trolox/g DW) £ 1TE4y
1 0 0 71.33 146615.40 15.57 94.51
2 -1 0 -1 67.00 129051.29 14.52 85.95
3 0 0 0 70.33 135092.72 16.89 93.54
4 0 0 0 71.00 138425.64 14.90 90.58
5 -1 -1 0 69.00 141166.52 14.58 90.22
6 0 1 -1 64.00 103360.06 12.66 73.63
7 -1 1 0 69.67 124830.85 14.27 84.85
8 0 0 0 70.33 139763.19 15.72 92.51
9 0 -1 -1 69.67 122890.82 14.20 84.13
10 1 -1 0 72.67 141341.94 16.46 95.12
11 1 1 0 71.67 128185.69 17.17 92.39
12 0 -1 1 68.00 129128.56 12.60 82.24
13 0 0 0 70.33 138666.83 17.16 95.17
14 1 0 -1 66.33 130330.37 13.88 84.84
15 1 0 1 72.67 137266.63 18.05 97.20
16 -1 0 1 70.67 116733.49 14.03 82.18
17 0 1 1 70.67 124796.39 13.82 84.16
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Table 3 Analysis of variance table for the regression equation of the extraction process of Polygonatum kingianum

J5 22k - J5 A A B ¥y F P 2
LAY 621.99 9 69.11 36.28 <0.0001 **
A 86.79 1 86.79 45.57 0.0003 *x
B 34.78 1 34.78 18.26 0.0037 o
c 37.11 1 37.11 19.48 0.0031 o
AB 1.74 1 1.74 0.91 0.3707 -
AC 65.04 1 65.04 34.15 0.0006 o
BC 38.56 1 38.56 20.25 0.0028 o
A2 15.89 1 15.89 8.34 0.0234 *
B 87.54 1 87.54 45.96 0.0003 o
c? 247.20 1 247.20 129.78 <0.0001 o
B 2% 13.33 7 1.90
KPR 2 0.2992 3 0.0997 0.0306 0.9917
a2 13.03 4 3.26
S0 635.33 16

e

T * RN ZE R 3, P<0.05 3 F*FIR 27 B E, P<0.01; KR A, P>0.05,
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Fig.3 Response surface plots of the influence of interaction among various factors on the comprehensive score of the
extraction process of Polygonatum kingianum

R4 HERRREIZHIEMSSRGER
Table 4 Results of confirmatory tests for the extraction process of Polygonatum kingianum
SELER FHL 5% SEA  2oe s BIELAE .
2 B MERES R/ b=k il BT T4 RSD/%
/% (ug/g DW) (umol Trolox/g DW)
1 77.00 13454454 18.74 98.92
2 78.33 134644.78 18.64 99.09 98.94 0.14
3 77.67 134920.44 18.55 98.81

AT BRI 22 (relative standard deviation, RSD),
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Table 5 Total polysaccharide content and total antioxidant capacity of commercially available Polygonatum paste and homemade
Polygonatum paste

4 =N Isz,‘ )‘/‘f &b
}%—% e g% B E/ EF‘i@ﬁ RSDs/% BYLEALRE T/ EF‘IV:]{E RSDs/%
(png/g DW) (umol Trolox/g DW)
1 126769.83 36.67
i
2 A HokE 126581.88 127218.81 0.74 37.87 37.17 1.68
HARH
3 128304.72 36.97
4 142244.08 40.89
A il
5 RS 139205.61 141617.59 1.53 40.94 41.24 1.37
HARH
6 143403.08 41.89
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