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Abstract: A sensitive high performance liquid chromatography-tandem mass spectrometry ( HPLC-MS/MS) method was
developed for the determination of frangufoline ( sanjoinine A) from Semen Zizyphi Spinosae. The reflux extraction condi-
tions ( extraction solvent ,the acid in extraction solvent, extraction temperature , acid concentration , liquid-solid ratio, ex-
traction time) of frangufolinefrom Semen Zizyphi Spinosae were investigated by single factor tests and orthogonal experi-
ment with the extraction rate of frangufoline as the index. The results showed that the optimal extraction solvent was etha-
nol and the optimal acid was”acetic acid. The optimal extraction conditions were as follows ; extraction temperature 60 C ,
liquid-solid ratio 2031 (V:'g) , acetic acid concentration 8% , extraction time 4 h. Under the optimal extraction condi-
tions , the_extraction-rate-of frangufoline was 32.286 pg/g.
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Fig. 1 The chemical structure of frangufoline
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Table 2 Standard curves,limit of detection and limit of quantitation
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Table 3 Factors and levels of the orthogonal experiment
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Fig. 3  Effect of extraction solvent on the extraction rate
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Fig. 5 Effect of extraction temperature on the extraction rate
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Fig. 6  Effect of acetic acid concentration on the extraction rate
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Fig. 7  Effect of liquid-solid ratio on the extraction rate
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Fig. 8 Effect of extraction time on the extraction rate
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Table 4  Results of the orthogonal experiment

5 551 B
Number A B C D Empty column Extraction rate
(pg/g)
1 1 1 I 1 1 4.934
2 1 2 2 2 2 20.979
3 1 3 3 3 3 8.149
4 1 4 4 4 4 22.184
5 2 1 2 3 4 22.930
6 2 2 1 4 3 17.625
7 2 3 4 1 2 28.018
8 2 4 3 2 1 31.830
9 3 1 3 4 2 15.032
10 3 2 4 3 1 24.115
11 3 3 1 2 4 13.208
12 3 4 2 1 3 20.735
13 4 1 4 2 3 21.117
14 4 2 3 1 4 14.391
15 4 3 2 4 1 14.177
16 4 4 1 3 2 15.690
K, 56.246 64.013 51.457 68.077 75.056
K, 100. 403 77.109 78.820 87.133 79.718
Ks 73.089 63.552 69.402 70. 885 67.625
K, 65.375 90.439 95.433 69.017 72.713
k, 14.061 16.003 12. 864 17.019 18.764
k, 25.101 19.277 19.705 21.783 19.930
ks 18.272 15.888 17.351 17.721 16.906
ky 16.344 22.610 23.858 17.254 18.178
R 11.039 6.722 10.994 4.764 3.023
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Table 5  Analysis of variance
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c 252.934 3 84.311 13.328*
D 60.472 3 20.157 3.186
i 18.978 3 6.326
B 726.375 15

" RREFBFE(P<0.05),

Note: * Significant difference (P <0.05).
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