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powder based on analytic hierarchy process-entropy weighting method
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[ Abstract)] Objective To optimize the optimal crushing particle size and boiling process
for Epimedium koreanum Nakai. boiled powder. Methods High-performance liquid chromatography
(HPLC) and ultraviolet-visible spectrophotometry (UV-vis spectrophotometry) were employed
to investigate three factors of water addition amount, soaking time, and boiling time. Using total
flavonoids, icariin, and dry extract rate as the sample evaluation indicators, the analytic hierarchy
process-entropy weight method was used for comprehensive scoring to select the optimal crushing
particle size of Epimedium koreanum Nakai. boiled powder. At the same time, Box-Behnken response
surface methodology was used to optimize the boiling process of Epimedium koreanum Nakai. boiled

powder. Results The optimal preparation process for Epimedium koreanum Nakai. boiled powder
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was as follows: it was crushed to pass through a 4-5 mesh sieve, then added with 12 times the amount of water,

soaked for 15 minutes, and boiled for 40 minutes. Conclusion The selected particle size of Epimedium koreanum

Nakai. boiled powder in this study is scientifically reasonable, and the determined boiling process is simple and

feasible, which overall meets the actual production needs and is conducive to industrial application.

[Keywords ] Epimedium koreanum Nakai.; Boiled powder; Crushing particle size; Boiling process;

Analytic hierarchy process-entropy weight method; Box-Behnken response surface methodology; High-performance

liquidchromatography; Ultravioletvisible spectrophotometry
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Table 1. Determination results of component content and dry extract rate in Epimedium koreanum Nakai. boiled powder
with different particle sizes

T i RS THE (%) S (mg/g) FEFET R (mglg)
4~ SHAEHA 1 11.81 200.36 3031
2 12.31 199.17 30.06
3 11.28 199.27 29.36
I 11.80 199.60 29.91
5~ I0EE B A 1 10.62 150.27 17.27
2 10.13 149.96 17.36
3 10.15 149.20 17.17
I 10.30 149.81 17.27
10 ~ 24 F 0k K 1 11.03 162.31 20.04
2 10.82 163.46 20.96
3 10.91 162.90 2037
I 10.92 162.89 20.46
24 ~ 50 H Bk A 1 12.46 178.56 24.69
2 12.31 179.01 2437
3 12.13 179.43 24.26
I 12.30 179.00 24.44
50 ~ 65 H & Bk A 1 9.96 17631 23.96
2 10.25 175.96 24.47
3 10.69 175.73 24.77
I 10.30 176.00 24.40
BRI R 1 11.30 140.12 15.05
2 11.00 139.39 15.26
3 10.80 139.46 14.95
I 11.03 139.66 15.09
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Table 2. Pairwise comparison priority judgment matrix
of three evaluation indicators
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Table 3. Comprehensive evaluation of boiled

powder of different particle sizes of Epimedium koreanum
Nakai. (points)
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amount ( n=3)
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Figure 3. Investigation results of soaking time (n=3)
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Figure 4. Investigation results of decoction time (n=3)
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i A B C EEET SR (ngg) MEEEGE (mge)  THEE (%) ZEWHS (4)
1 10 0 40 29.00 228.73 10.79 68.13
2 14 0 40 30.50 236.36 11.39 71.49
3 10 30 40 29.30 238.91 12.60 76.46
4 14 30 40 3231 249.54 13.03 79.67
5 10 15 30 31.90 257.41 10.96 71.61
6 14 15 30 34.61 264.00 11.39 74.44
7 10 15 50 3142 264.93 11.50 74.36
8 14 15 50 30.90 269.51 12.27 77.80
9 12 0 30 33.81 250.92 10.24 68.49
10 12 30 30 3332 258.90 11.50 74.25
11 12 0 50 30.25 262.10 10.95 71.64
12 12 30 50 3271 270.70 12.10 77.55
13 12 15 40 41.70 305.11 15.17 94.66
14 12 15 40 40.22 290.41 16.43 98.45
15 12 15 40 40.60 306.60 15.72 96.84
16 12 15 40 40.79 297.56 15.43 97.64
17 12 15 40 41.68 301.87 15.37 95.20
<6 MR HETNER

Table 6. Results of analysis of variance of response surface test
TR SEIT R F ¥ F P
[ 1395.15 9 155.02 76.06 <0.000 1
A-fin/K i 20.61 1 20.61 10.11 0.024 5
B ][] 99.26 1 99.26 48.71 0.000 9
C— R ][] 19.72 1 19.72 9.68 0.026 5
AB 0.005 6 1 0.005 6 0.002 8 0.960 1
AC 0.093 0 1 0.093 0 0.045 6 0.839 3
BC 0.005 6 1 0.005 6 0.002 8 0.960 1
A® 412.62 1 41262 202.46 <0.000 1
B’ 544.28 1 544.28 267.06 <0.000 1
c 490.54 1 490.54 240.69 <0.000 1
5R2: 10.19 5 2.04
e ALIIH 2.95 3 0.984 6 02721 0.843 9
a2 7.24 2 3.62
JiT A I 1 405.34 14
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