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Optimization of water extraction process of Chaiyin Granules by Box-Behnken
response surface method

QI Xing-hui' 2, ZHANG Cui-yun®?, LI Yan® 2, WANG Li-you® 2, WANG Yong-gang® 2, GUAN Yong-xia® 2

1. Lunan Hope Pharmaceutical Co., Ltd., Linyi 276006, China

2. State Key Laboratory of Generic Manufacture Technology of Traditional Chinese Medicine, Lunan Pharmaceutical Group Co.,
Ltd., Linyi 276006, China

Abstract: Objective To optimize the extraction technology of Chaiyin Granules. Methods Taking paste rates and transfer rate of
forsythin as index, volume fractions of water, extraction times, and extraction time as factors, based on single factor experiment, Box-
Behnken design-response surface method was used to optimize the extraction technology of Chaiyin Granules. The verification tests
were carried out on the optimized extraction technology. Results The optimal extraction technology included that 11 times of water,
3 extraction times, and extracting for 1.5 h each time. Conclusion Box-Behnken response surface methodology can be used to
optimize the extraction technology of Chaiyin Granules .
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Table 1 Effect of water addition on extraction

Ik A% & B 1% U RS %
7 28.14 65.36
10 32.97 88.63
13 37.16 86.29
16 38.23 84.27
& 2 RFIERE)X IR ENLE RAVFZ M0
Table 2 Effect of decocting time on extraction
R BT H]/h /% BN R R %
1 20.75 64.86
15 28.24 75.33
2 29.97 74.63
3 3253 70.27
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Table 3 Effect of decocting times on extraction
LU= RV €14 L 1% U R A%
1 20.35 60.86
2 31.24 86.33
3 40.97 91.63
4 43.48 90.26
5 49.23 87.27
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Table 4 Design and results of Box-Behnke experiment

RS AfE Bh CHR Y% Y2/% R

1 10 2 4 39.15 8240  84.89

2 10 15 3 46.23  96.72  99.88
3 10 15 3 4403 96.18 97.65
4 13 15 4 38.68 7724 8129
5 10 15 3 46.12 96.84  99.86
6 10 2 2 3297 88,63 8341
7 13 2 3 37.75 8729 86.71
8 10 15 3 46.28 9496 98.84
9 7 1 3 26.56 76.78  70.53
10 10 1 2 30.75 8486  79.15
1 7 2 3 29.96 84.85 7847
12 10 1 4 3552 8896  85.82
13 7 15 4 3485 7884  78.97
14 13 1 3 36.57 92.87 89.15
15 13 15 2 36.88 91.63  88.65
16 7 15 2 28.63 7236  69.58
17 10 15 3 4523 9593  98.53

x5 HEDMER
Table 5 Results of variance analysis
TERE FHM BHE B FHl P14
Fi A 1534.14 9 17046  94.96 <0.0001

A 290.98 1 29098 162.10 <<0.000 1
B 9.75 1 9.75 543  0.0526
C 12.97 1 12.97 7.22 00312
AB 26.95 1 26.95 1501  0.0061
AC 70.08 1 70.08  39.04  0.0004
BC 6.74 1 6.74 375 0.0939
A? 483.54 1 48354 269.36 <<0.000 1
B2 207.53 1 20753 11561 <<0.0001
c? 312.39 1 31239 174.02 <0.0001
& 12.57 7 1.80
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Fig.1 Effect of factors on contour plot and response surface
of the comprehensive scores
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