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Component analysis, and purification and characterization of active ingredients
in aqueous extract from Sappan Lignum
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School of Life Science, Shanxi University, Taiyuan 030006, China

Abstract: Objective To investigate, purify, and characterize the active ingredients in the aqueous extract from Sappan Lignum (the
dry heartwood of Caesalpinia sappan). Methods HPLC-MS/MS was used in the analysis of the chemical constituents in the aqueous
extract from Sappan Lignum. Then the inhibitory effect of the aqueous extract from Sappan Lignum on human bladder tumor cell line
T24 in vitro was studied. The main chemical constituents were purified by column chromatography and their structures were
characterized by NMR. Results In the aqueous extract from Sappan Lignum, 16 compounds were separated and detected well by
HPLC-MS/MS and 14 were identified. The main compounds were quercetin, brazilin, isoliquiritigeni, protosappanin B, brazil A,
3’-deoxysappanol, 4-O-hydroxybrazilin, sappanchalcone, and (aS)-a, 2°, 4, 4’-tetrahydroxy dihydrochalcone. The killing rate of
cancer cells was positively correlated to the concentration of the main component which was brazilin. At last, according to the
purification by column chromatography and the structural characterization by NMR, we obtained the pure brazilin in the aqueous
extract from Sappan Lignum. Conclusion The research offers a new method for the identification of the components in the aqueous
extract from Sappan Lignum and provides a basis for the medicinal functions of Sappan Lignum for future study.
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Fig.1 TIC chromatogram in positive ion for aqueous extract from Sappan Lignum
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Table 1 Structure identification and HPLC-MS/MS data of aqueous extract from Sappan Lignum

5 to/min MR TRE E U ZYRE AR %) gl

1 749 304 32711 [M+Na]* 309.12 [M+Na—H,0]" (100), 296.83 [M+Na—QCH,]" (35) AR ai fi AR

2 1% 302 325.03 [M+Na]"; 306.95 [M+Na—H,0]" (100) it &P

3 950 286 309.08 [M-+Na]’ 138.97 [M+H—148]" (100), 277.47 [M+Na—32]" (77) G A )

4 1048 256 297.14[M+Na+H,0]'  281.09 [M+Na+H,0—0]" (100), 23898 [M+H—H,0] (40) FfExty

5 1123 304 32717 [M+Na]* 288.54 [M+H—0]" (100) J5 A A % B

6 1367 302 357.12 [M+Na+H,COH]" 324.98 [M+Na]" (100), 339.09 [M-+Na+H,COH—H,0]" (15) /KK B (3R) 83, 7- JAH:-3-(3', 4-
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TR -4

8 1934 318 34113 [M+Na]’ 294,98 [M+Na—H,0—COJ" (100), 322.84 [M+Na—H,0]"  brazil A2
(90), 273 [M+H—H,0—COJ" (65)

9 2147 288 311.08 [M+Na]* 293.00 [M-+Na—H,0]" (100) I-ERSAR
10 2487 302 325.11[M-+Na]* 306.85 [M-+Na—H,0]" (100), 287.09 [M+H—0]" (20) 4-O-hydroxybrazilin*
U 275 586 609.22 [M+Na]* 325.00 [M+Na] * (100), 306.91 [M+Na—H,0] * (35) JRAAZ E-1L BRI AR B2
12 339 286 309.12 [M+Na]’ 276.74 [M-+Na—32]"100, 280.98 [M+Na—COJ" (80) A A HH
13 3497 586 609.19 [M+Na]* 324.97 [M+Na] * (100), 307.00 [M+Na—H,0] * (40) JRAAZ E-L BRI AR B2
14 37122 604 62715 [M-+Na]’ 324.99 (100) A
15 4799 4 21428 [M+H]' 256.18 [M+H—H,0]" (100) (aS)-, 2", 4, 4-tetrahydroxydinydro-

chalcone™

16 5168 376 399.25 [M+Na]’ 325.07 (100), 302.38 (20) il
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Fig. 2 Correlation between relative content of brazilin
and killing rate of T24 cell at different times
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