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Comparison on extraction technology of Xiahuang Granule by multiple indicator
ingredients determination combined with holographic spectrum method
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Abstract: Objective To optimize the extraction technology for medicinal materials in Xiahuang Granule prescription. Methods
HPLC method was used to establish the holographic spectrum as well as determination of five kinds of anthraquinones in Xiahuang
Granule. Six extracting processes, such as water reflux extraction, water extraction and alcohol precipitation, alcohol reflux
extraction, boiling water extraction, alcohol extract combined with water extraction, and alcohol precipitation combined with alcohol
leakage process were compared to optimize extraction process. Results Ethanol extracting process had the highest yield of five
anthraquinones and the highest weights of combined anthraquinones in six extracting process of Xiahuang Granule with the biggest
relative area of the holographic spectrum peaks. Conclusion The optimal process is the ethanol reflux extracting process for
medicinal materials in Xiahuang Granule prescription.
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Table 1 Determination of anthraquinones in different herbs
2t FIEERIEH % KPR/ % KICH/% K% K3 /%
RS 0.194 0.004 0.002 0.001 0
Y 0 0.025 0.012 0.079 0.015
Kix 0.153 0.748 0.408 0.914 0.221
2 BIZHERIFLERNES
Table 2 Determination of anthraquinones in extracts by different processes
T PRI F /mg KI5 /mg K352 /mg K/ mg R 2 H i /mg
1 85.4 31.9 9.20 25.2 8.4
2 56.1 26.9 9.03 27.2 9.4
3 104.0 325 52.0 138.0 54.0
4 39.3 30.9 7.2 21.5 8.5
5 85.6 42.0 333 135.0 56.0
6 94.4 80.1 43.7 61.0 22.1
*3 BIZHBRBYTHFEERMNESR
Table 3 Determination of free anthraquinones in extracts by different processes
T# FEE KT /mg KR /mg RIEFE/mg KIEMY/mg K FiliF/mg
1 193.0 44.7 8.5 11.9 0
2 585 22.9 53 7.4 0
3 270.0 99.0 98.7 130.0 39.9
4 39.1 15.4 3.9 6.7 0
5 102.0 52.8 38.1 533 17.1
6 93.7 69.5 44.7 28.6 10.7
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Table 4 Determination of total anthraquinones, transfer

rate of total anthraquinones, and combined

anthraquinones in extracts by different processes

T SRR o SRR S5 IR
P f8/mg 1% H/mg
1 160 28.85 45.6
2 129 23.22 34.8
3 381 68.59 97.5
4 107 19.33 42.1
5 352 63.34 88.1
6 301 54.30 54.2
4
A
1
5
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Fig. 1 HPLC Chromatograms of mixed reference
substances (A), free anthraquinones (B), and

total anthraquinones (C)
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231 i fF  Welchrom Cjg @i 41 (250
mmX4.6 mm, 5um), ¥ KA 283 nm, FEiEA
30 'C, {AFE 1.0 mL/min, 31N HEE (A) -

0.2%VKBERZ (B), BREEVENIAAT: 0~5 min, 30%
(A); 5~15 min, 30%~40% (A); 15~60 min,
40%~66% (A); 60~80 min, 66%~90% (A);
80~85 min, 90% (A).
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Fig.2 Holographic spectra of extracts by different processes
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Fig. 3 Holographic spectra of various herbs and extract by process 3
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Table 5 Comparison on chromatographic peaks in holographic spectra from extracts by different processes and herbs

WeE o0 HIXTHR A%
T2 1 TZ2 TZ3 T2 4 T&S5 TZ6
1 KEg. P 53.01 47.20 54.34 37.13 58.25 61.13
10 iNS 4251 38.68 50.38 40.39 53.01 38.27
13 K, L 63.56 72.07 84.32 51.61 78.58 53.28
14 YT s 23.89 27.21 44.89 18.06 32.47 20.28
21 K ¥ 51.18 34.18 81.14 26.60 63.99 64.67
19 N 61.14 47.89 52.77 61.41 56.10 42.03
22 KW 14.37 12.47 27.74 0 31.18 37.71
25 NE 4.28 5.83 50.11 4.15 42.58 50.71
26 N 7.89 8.78 58.38 8.35 54.65 21.28
27 K K 3.31 8.65 43.72 4.47 38.86 18.75
3 R 61.05 49.33 82.05 61.40 75.11 4520
11 27.19 14.73 82.01 39.02 72.79 35.22
20 49.31 81.68 76.95 31.17 58.28 79.08
4 L 40.19 29.27 53.94 29.35 41.07 28.05
15 52.11 45.58 50.23 51.85 62.07 36.81
17 P 61.02 51.41 54.96 56.59 67.16 46.80
18 54.51 50.50 74.58 36.36 56.91 62.81
5 5% 74.30 68.21 56.41 56.12 64.30 64.57
6 il e 75.27 77.64 90.83 63.28 79.33 68.67
7 68.07 68.02 53.45 49.42 64.59 66.78
9 R R 74.55 70.67 87.76 60.27 80.30 66.67
23 JEF USRI Ry 7.73 7.51 56.47 0 50.17 4.79
24 JE AN 8.44 7.85 66.89 3.83 54.61 5.63
8 KT 57.08 51.66 75.07 43.84 61.82 55.37
2 et 40.22 41.16 72.03 42.31 77.06 61.30

12 31.58 21.01 85.05 34.68 75.04 54.40
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