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Optimization of processing technology of Ligustri Lucidi Fructus stewed with
wine based on analytic hierarchy process and multi-index orthogonal test
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Industrialization and Formulae Innovative Medicine, Nanjing University of Chinese Medicine, Nanjing 210023, China

Abstract: Objective To optimize the processing technology of Ligustri Lucidi Fructus (LLF) stewed with wine. Methods The
contents of salidroside, specnuezhenide, and oleanolic acid were simultaneously determined using HPLC. The weight coefficient of
each component was evaluated by the analytic hierarchy process. With composite score as index, an orthogonal test was adopted to
investigate the effects of wine amount, soaking time, and steaming time on the quality of the processed products and to optimize the
technical parameters for the processing of LLF stewed with wine. Results Wine amount and steaming time had significant influence
on the quality of products, but soaking time had no significant effect. Optimal processing parameters were as follows: 30 g of wine was
added to 100 g of herbs, soaking time was 0.5 h, and steaming time was 8 h. Conclusion The optimized processing technology is
reasonable and reliable, and it can provide a reference for the processing of LLF. The method established to simultaneously determine
the contents of three components in LLF is simple, rapid, and reproducible for controlling the quality of LLF.
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Fig.1 HPLC of mixed reference substances (A), LLF pieces
(B), and LLF processed with wine (C)
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Table 1 Design and results of Ly(3*) orthogonal test

R Alg B/min C/h D (FH) AR SN VLZS R it /% FHRR%  HETS (D
1 10(1)  30(1) 6(1) (1) 0.154 2.575 0.875 78.53
2 10(1)  60(2) 8(2) ) 0.181 2.663 0.908 86.30
3 10(1)  90@3) 10(3) 3) 0.201 2.157 0.853 84.53
4 20(2)  30(1) 8(2) 3) 0.204 2.556 0.939 91.04
5 202) 602  10(3) (1) 0.217 2.017 0.868 86.76
6 20(2) 90 (3) 6(1) ) 0.156 2.685 0.921 80.74
7 303)  30(1)  10(3) 2) 0.234 2.145 0.876 92.50
8 303)  60(2) 6(1) 3) 0.172 2.549 0.866 82.30
9 303)  90(3) 8(2) (1) 0.226 2272 0.955 93.13
K, 83.12 8736  80.52 86.14
K, 86.18 8512  90.16 86.51
K 8931 8613  87.93 85.96
R 6.19 224 9.63 0.56
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Table 3 Decision matrix of paired comparison on indexes

fibs LR B LOTH FFHRIR W Wi A CI
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Table 4 Analysis of variance
TiFERUE EBIZEVITM AME Jik FH BN
A 57.48 2 28.74 119.03 P<<0.01
B 7.53 2 376 1559 P>0.05
C 152.62 2 76.31 316.07 P<<0.01
w7 (D) 0.48 2 0.24

Fo05(2,2)=19.00  Foi(2,2)=99.00
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Table S Verification results of best wine-stewing technology

b LLRRH /% R uit/% FHRRY% Y
BIF 1 0.225 2.198 1.119 93.43
BAIF 2 0.225 2.598 1.091 98.16
I00F 3 0.223 2.491 1.027 95.70
A i 0.121 3.678 1.256 87.98
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