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Chemical Constituents of Processed Solidago canadensis
Ma Teng, ZHAI Jing, Bai Hong, Tang Wen-zhao, Liu Shao-chao, Yao Qing-qiang
(Key Laboratory of Rare and Uncommon Diseases of Shandong Province, Institute of Materia Medica, Shandong
Academy of Medical Sciences, Jinan 250062)

Abstract: Objective To study the chemical constituents of Solidago canadensis. Methods The compounds were
isolated and purified by column chromatography and their structures were identified on the basis of physicochemical
properties and spectral analyses. Results Seven compounds were isolated from S. canadensis and their structures were
identified as 2-hydroxy-6-methoxybenzoic acid ( I ), 3-formylindole (1I), 3f,4a-diol-6f-angeloxy-cleroda- 13Z-en-
15,16-olide (I1I), 3f,4a-diol-6f-tigloyoxy-cleroda-13Z-en-15,16-olide (IV), a-spinasterol (V'), kaemferol (VI) and
quercetin (V). Conclusion Compound II was isolated from Solidago genus for the first time and compounds I ,
[T~ V were isolated from S. canadensis for the first time.
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1690, 1621, 'H-NMR ( DMSO, 600 MHz ) Sppm:
4.08 (s, -OCH; ), 6.50 (d,J=8.4Hz H-3), 741 (
t,J =84 Hz, H-4), 6.74(d, J=84Hz H-5), 11.4(
-OH), 12.2 (-COOH ). "“C-NMR ( DMSO, 150 MHz)
dppm: 101.2 (C-1), 163.9 (C-2), 112.1( C-3),
135.3( C-4 ), 101.0 (C-5), 1582 (C-6), 170.8 (
C=0), 56.8 (OCH, ). JuulAids 5 SCHR[3 14 E 1) £k
PHEAR B Wl e G R 2- 58 - 6- A LR
2 (2-hydroxy-6-methoxybenzoic acid)

tEW I RO REG®m (FE)
mp 113~115 ‘C. ESI-MS m/z: 146 [M+H]" , 168
[M+Na]’e 55208 77 i pb A0 s B S B . "H-
NMR ( DMSO, 600 MHz) dppm: 12.20 ( s, H-1), 8.09
(d,J=7.8Hz, H-2), 830 (d,J=24Hz H-4), 727
(m, H-5,6), 7.51 (J=7.8 Hz, d, H-7 ). "C-NMR (
DMSO, 150 MHz ) Sppm: & 137.0 (C-2), 118.0 ( C-3
), 1123 (C-4), 123.4(C-5), 122.1(C-6), 121.0(
C-7), 138.4(C-8), 124.0(C-9), 184.9(C-10). i
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406, 7> 1 Cy;H;,040 IR(KBr) vem™: 3 540, 1
775, 1750, 1700, 1635, 1520, 1415, 1375,
'H-NMR (600 MHz, CDCl,) Sppm: 3.37 (t,J=2.0 Hz,
H-3), 4.90 (t, J=3.0 Hz, H-6 ), 5.86 ( q, J = 2.0 Hz,
H-14), 4.77 (d,J =2.0 Hz, H-16a, 16b), 0.88 (d, J =
7.0 Hz, H-17 ), 1.25 (s, H-18), 1.22 (s, H-19), 1.06
(s, H-20 ). “C-NMR (150 MHz, CDCI3) dppm: 19.2
(C-1), 299 (C-2), 754 (C-3), 77.8(C-4), 46.4
(C-5), 753 (C-6), 329 (C-7), 31.9(C-8), 38.7
(C-9), 422 (C-10), 33.1(C-11), 234 (C-12),
174.0 (C-13), 1152 ( C-14), 170.9 (C-15), 73.1(
C-16), 15.3(C-17), 28.4 ( C-18), 23.5(C-19),
21.7 (C-20), 166.9 (C-1'), 127.8 (C-2'), 136.9 (
C-3'), 157 (C-4"), 204 (C-5"). LLEykilEddEy
SCHR[STHRIEHEA — 5, e 1z B Y h3p,4a- 57
Fe-6B- 2 BE-13Z-45-15,16- 70 Bhe N s (3,4a-diol
-6f-angeloxy-cleroda-13Z -en-15,16-olide)
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1 635, 1520, 1415, 1375. '"H-NMR (600 MHz,
CDCl,) dppm: 3.39 (t,J=2.0 Hz, H-3), 4.90 (t,J=3.0
Hz, H-6 ), 5.86 (q,J=2.0 Hz, H-14 ), 4.78 (d, J =
2.0 Hz, H-16a, b), 0.88 (d, J = 7.0 Hz, H-17 ), 1.25 (
s, H-18), 1.23 (s, H-19), 1.07 (s, H-20). “"C-NMR
(150 MHz, CDCL,) dppm: 19.7 (C-1), 29.9 (C-2),
755 (C-3), 778 (C-4), 464 (C-5), 753 (C-6),
329(C-7), 319(C-8), 386(C9), 422(C-10),
33.1 (C-11), 234 (C-12), 174.0 (C-13), 115.2(
C-14), 1709 (C-15), 73.1 (C-16), 15.3( C-17),
284 (C-18), 23.5(C-19), 21.7(C=20), 1669 (C-1'),
1294 (C-2"), 138.0(C-3"), 14.8(C-4"), 12.5(C-5').
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H-18), 0.80 (s, H-19), 0.81(s, H-26), 0.82 (s, H-27),
0.86 (d, ] =6.4Hz, H-29), 1.04(d,J=62Hz, H-21),
5.03 (dd,J=8.8,8.7 Hz, H-22 8 H-23 ), 5.17 (dd,J=
8.7, 8.8 Hz, H-22 & H-23), 3.61 (m, H-3). "C-NMR
( 150 MHz, CDCl, ) ppm: 837.1 (C-1), 31.4(C-2),
71.1 (C-3), 38.0 (C-4), 402 (C-5), 296(C-6),
1175 (C-7), 139.6(C-8), 494 (C-9), 342 (C-10),
215 (C-11), 39.5(C-12), 433 (C-13), 551(C-14),
230(C-15), 285(C-16), 558 (C-17), 12.0 ( C-18),
13.1(C-19), 409(C20), 21.1(C-21), 1382 (C-22),
1294 (C-23), 512(C-24), 31.9(C-25), 19.0(C-=26),
21.5(C-27), 254 (C-28), 123 (C-29). SGiltdh
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MS IE & R0 : 287 [M+H]", 309 [M+Na]', &
TR 285 [M-H] o AHXE 4> 15 k286, 4313
C,sH,i0s. 'H-NMR (600 MHz, CDCl;) Sppm: 8.15 (d,
J=88Hz H-2,6), 7.01(d,]=88Hz H-3,5), 6.54
(d,J=2.0Hz H-8), 626(d, J=2.0Hz H-6); "
NMR ( 150 MHz, CDCI, ) dppm: 146.9 ( C-2), 136.4
(C-3), 1764(C-4), 1622(C-5), 99.0(C-6), 164.9
(C-7), 942 (C-8), 157.7 (C-9), 104.2 ( C-10),
1232 (C-1), 130.3 (C-2), 1162 ( C-3), 160.0(
C-4), 1162 (C-5), 1303 (C-6). LUl EEdE,
5 SCHR[7D6 LA — B, WO e 1A o L A T
(kaempferol) -
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C,sH,,0,. 'H-NMR(600 MHz, CDCl,) dppm: 6.12 (
d, ] =2.0 Hz, H-6), 6.32(d, J=2.0Hz H-8), 6.82(
d,J=84Hz H-5" ), 7.67(d,J=2.0Hz, H2" ),
7.57 (dd, J = 2.0, 8.4 Hz, H-6" ); “C-NMR ( 150
MHz, CDCl, ) dppm: 148.0 ( C-2), 137.2 ( C-3),
177.3(C-4), 158.2 (C-5), 99.2 (C-6), 165.6 ( C-7),
94.4(C-8), 162.5(C9), 1045 (C-10), 1242 (C-1'),
116.0 (C-2'), 146.2 (C-3'), 148.8 (C-4'), 116.2
( C-5'), 121.7 ( C-6'). 5 SCHR[81HE F i IE A
B, W ez S i 2% (quercetin) .
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Optimization of Purification of Stevioside by Macroporous Adsorption Resins

LI Na', CHEN Zhi’, TIAN Jing-zhen'
(1. Shandong University of Tranditional Chinese Medicine, Jinan 250355, China;
2. The Second People’ s Hospital of Jinan, Jinan 250001, China)
Abstract: Objective To study the technological conditions and parameters for purification of stevioside with
different types of macroporous resin and to provide reference for industrial production of stevioside. Methods The
optimum purification technology was determined by comparing the static saturated absorptive capacity, dynamic
absorptive capacity and desorption performance of different resins. Results Among 4 resins, AB-8 macroporous resin
showed optimum adsorption and elution performance. The optimal technological condition was as follows: loading
concentation was 9 mgemL", and the column was eluted with 80 % ethanol at the rate of 3 mL/min. 90 % of stevioside
could be eluted. Conclusion AB-8 showed preferable comprehensive properties and was suitable for purification of
stevioside.

Key Words: stevioside; macroporous resins; purification
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