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Optimization of Ethanol Extraction Technology of Xinnaosu Granules by
Central Composite Design-response Surface Methodology and

Principal Component Analysis

LI Shan-shan', ZHANG Yong-mei’, JIANG Zhi-tao’, PAN Jin-huo'"
(1. Nanjing University of Chinese Medicine, Nanjing 210023, China;
2. Zhangjiagang Hospital of Traditional Chinese Medicine, Zhangjiagang 215600, China)

[ Abstract | Objective; To optimize ethanol extraction technology of Xinnaosu granules and provide a
reference for molding technology of this preparation. Method; Based on single factor tests, taking overall
desirability of extracting amounts of tanshinone [I , and cryptotanshinone, activity of anti-thrombin as index,
ethanol concentration, the amount of ethanol and extraction time were selected by central composite design-
response surface methodology, extraction technology was analyzed and verified by principal component analysis.
HPLC was adopted to determine contents of tanshinone II , and cryptotanshinone with isocratic elution of methanol-
water (75:25) and detection wavelength at 270 nm. Result: Optimum extraction process conditions was as
follows: extracted 120 min with 8 times the amount of 70% ethanol. Extracting amounts of tanshinone II , and
cryptotanshinone were 0. 523, 0.225 mg -g ™', activity of anti-thrombin was 92.599 U -g~'. Overall desirability
deviated 2. 9% by comparing with the predictive value. Conclusion: This optimized process is simple and reliable

with high predictability, which can lay foundation for molding technology of Xinnaosu granules.
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Table 1 Central composite test analysis of extraction process of Xinnaosu granules
X, CHEEARR X, I i Xy $ B [ P& I PRl 7O BE 5 1
No. | @121: 5 I 5 B B[] A [58a @ll_J BUBET fli oD T
S8/ % /15 /min /mg-g" /mg-g” /U-g”
1 58. 44 4 30 0.370 8 0.168 2 74.892 1 0 -3.860
2 81.56 5.69 68 0.448 7 0.179 8 81.754 3 0.340 1 -1.583
3 58.44 10. 31 68 0.465 3 0.181 1 82.443 8 0.387 9 -1.222
4 81.56 10. 31 68 0.450 3 0.184 1 82.903 2 0.400 5 -1.296
5 58. 44 5.69 172 0.461 1 0.182 1 85.321 8 0.436 2 -0.922
6 81.56 5.69 172 0.467 3 0.1835 86.324 7 0.474 8 -0.674
7 58.44 10. 31 172 0.477 7 0.198 7 87.378 5 0.636 8 0. 063
8 81.56 10. 31 172 0.480 2 0.187 9 87.917 4 0.562 5 -0.169
9 50 8 120 0.491 1 0.193 2 86.318 9 0.601 8 -0.031
10 90 8 120 0.493 2 0.198 6 89.878 2 0.707 2 0.573
11 70 4 120 0.451 9 0.198 6 89.644 2 0.613 3 -0.056
12 70 12 120 0.487 2 0.203 9 86.986 2 0.683 1 0.316
13 70 8 30 0.431 1 0.170 2 78.312 9 0.137 8 -2.528
14 70 8 210 0.440 9 0.193 2 87.3259 0.517 0 -0.647
15 70 8 120 0.520 3 0.224 7 92.427 8 0.979 3 2. 059
16 70 8 120 0.521 1 0.220 1 92.786 1 0.960 2 1.971
17 70 8 120 0.523 4 0.223 6 91.784 9 0.967 5 1.997
18 70 8 120 0.5219 0.225 8 92.391 3 0.988 5 2.112
19 70 8 120 0.520 1 0.2211 92.832 1 0.965 0 1.992
20 70 8 120 0.518 9 0.219 8 92.578 9 0.949 9 1. 906
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Fig.1 Response surfaces of effects of interaction among extraction
time, ethanol amount and concentration on extraction process of

Xinnaosu granules
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Fig.2 Tendency chart of index component and activity of anti-

thrombin in extraction process of Xinnaosu granules
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