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Isolation and identification of two new malonyl ginsenosides from Panax quinquefolius
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Abstract: Objective To investigate the chemical compositions of malonyl ginsenosides from the fresh roots of Panax quinquefolius.
Methods The P. quinquefolius extracts were extracted by ultrasonic extraction with 80% ethanol, followed by petroleum ether and
n-butanol, and separated and purified using D101 macroporous sorbent resin, silica gel dry column, ODS silica  gel column and semi-
preparative high performance liquid chromatography. The structures of the compounds were resolved and identified using spectroscopic
techniques such as high-resolution mass spectrometry and nuclear magnetic resonance spectroscopy. Results Two malonyl
ginsenosides were isolated and identified from the 60% ethanol water elution site of D101 macroporous resin of 80% ethanol extracts
of the fresh root of P. quinquefolium. The structures of the new compounds were identified as 3-O-[6-O-malonyl-f-D-glucopyranosyl-
(1-2)-B-D-glucopyranosyl]-20-O-[ B-D-glucopyranosyl-(1—6)-p-D-glucopyranosyl]-dammar-23-ene-3f3,123,20(S),25-tetraol (1), and 3-
O-[6-O-malonyl-B-D-glucopyranosyl-(1—2)--D-glucopyranosyl]-20-O-[B-D-glucopyranosyl- (1—6)-p-D-glucopyranosyl]-dammar-22-
ene-3f3,120,20(S),25-tetraol (2), respectively. Conclusion Compound 1 and 2 are new compounds named as malonyl notoginsenoside
A and malonyl koryoginsenoside Ra.
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Table 1 'H-NMR (400 MHz) and *C-NMR (150 MHz) data of compounds 1 and 2 (CsDsN + D20)
B 1 notoginsenoside A MRb; 2 koryoginsenoside R
" dc On dc dc dc On dc
1 39.9 0.82 (1H, m), 1.59 (1H, m) 39.2 39.7 40.0  0.83 (1H, m), 1.61 (1H, m) 39.3
2 27.5 1.59 (1H, m), 1.90 (1H, m) 26.8 27.1 275 1.72(1H, m), 1.95 (1H, m) 26.8
3 90.6 3.35(1H, dd,J=3.7,10.8 Hz) 89.1 89.7 90.7 3.35(1H,dd,/=24,84 Hz) 89.2
4 40.5 39.7 40.2 40.5 40.2
5 573 0.74 (1H, m) 56.4 56.9 574 0.75 (1H, m) 56.6
6 193 147 (1H, m), 1.62 (1H, m) 18.5 18.9 193 1.14(1H, m), 1.44 (1H, m) 18.6
7 359 126(1H,m), 1.5 (1H, m) 35.1 35.6 359 128 (1H,m), 1.54 (1H, m) 352
8 40.9 40.1 40.5 40.9 40.2
9 50.9 1.42 (1H, m) 50.1 50.7 51.0 1.44 (1H, m) 50.3
10 31.7 36.9 374 37.8 37.1
1 315 159 (1H, m), 2.06 (1H, m) 308 313 315 L14(1H,m), 1.72 (1H,m) 310
12 70.6 441 (1H, m) 70.0 70.7 714 430 (1H, m) 70.6
13 49.9 2.11 (1H, m) 49.5 50.0 500  2.12(1H, m) 49.7
14 524 51.5 52.1 52.5 51.6
15 312 1.67(1H,m),2.06 (1H, m) 30.6 31.2 312 1.72(1H,m),2.05 (1, m) 30.7
16 272 161 (1H, m), 190 (1H, m) 264 273 272 161 (1H,m), 195 (1H, m) 264
17 53.0 2.51 (1H, m) 52.1 51.9 530  2.53(1H, m) 52.2
18 16.8 0.91 (3H, s) 16.0 16.5 172 1.01 3H, 5) 16.3
19 17.1 1.16 (3H, 5) 16.3 16.8 169 091 (3H,s) 16.1
20 84.7 422 (1H, m) 834 83.9 848 423 (1H, m) 83.5
21 24.1 1.71 (3H, 5) 233 22.9 242 1.74 3H, 5) 23.5
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W 1 notoginsenoside A MRb; 2 koryoginsenoside Rz
dc dc dc dc dc On dc
22 40.5 3.09 (1H, m) 39.7 36.6 138.7 6.20 (2H, s) 1382
23 123.7 6.19 (2H, s) 122.7 23.7 127.6 6.20 (2H, s) 126.7
24 142.6 6.19 (2H, s) 142.3 126.4 40.5 1.61 (2H, m) 39.8
25 70.6 70.0 131.5 82.8 81.4
26 31.2 1.70 (3H, 5) 30.6 26.3 26.3 1.72 (6H, s) 25.5
27 315 1.70 (3H, s) 30.7 184 259 1.72 (6H, 5) 252
28 28.9 1.36 (3H, s) 28.1 28.5 29.0 1.35 (3H, 5) 282
29 174 1.11 (3H,s) 16.6 17.0 174 1.14 3H, s) 16.7
30 17.9 0.98 (3H, ) 172 179 18.0 1.00 (3H, 5) 17.3
3-Gle-1I' 105.5 496 (1H, d,J=7.2Hz) 105.1 105.4 105.4 5.53 (1H,d,J=8.2 Hz) 105.0
2! 84.2 4.22 (1H, m) 833 84.6 84.0 4.23 (1H, m) 833
3 78.7 441 (1H, m) 78.3 8.5 8.4 4.42 (1H, m) 78.3
4 7.2 4.30 (1H, m) 717 72.2 719 4.96 (1H, m) 71.8
5 784 4.31 (1H, m) 78.1 783 78.6 4.36 (1H, m) 78.4
0 63.1 4.30 (2H, m) 62.8 63.3 63.2 4.56 (2H, m) 63.0
3-Gle-1" 106.3 5.33(1H,d,J=17.7Hz) 106.0 106.6 106.2 5.33(1H,d,J=17.1Hz) 106.0
2" 713 4.42 (1H, m) 77.1 772 772 4.14 (1H, m) 77.1
3 784 4.30 (1H, m) 71.9 79.7 789 4.43 (1H, m) 78.8
4" 7.2 4.22 (1H, m) 71.8 719 72.2 4.23 (1H, m) 71.9
5" 75.8 431 (1H, m) 78.2 759 75.7 4.36 (1H, m) 78.4
6" 65.5 4.57 (2H, m) 62.7 65.6 65.4 4.43 (2H, m) 63.0
20-Gle-1" 987 5.26 (1H,d,J=17.6 Hz) 98.1 98.6 98.7 5.26 (1H,d,J=17.0 Hz) 98.2
2" 75.5 4.20 (1H, m) 75.1 753 75.6 4.27 (1H, m) 75.3
" 78.8 4.03 (1H, m) 78.7 789 184 4.04 (1H, m) 78.0
4" 71.8 4.30 (1H, m) 71.6 71.5 7.2 4.14 (1H, m) 71.9
5" 713 4.03 (1H, m) 77.1 7.5 71.2 4.36 (1H, m) 7.1
6" 713 4.03 (2H, m) 70.5 70.6 70.6 4.43 (2H, m) 70.1
20-Gle-1"  105.3 5.10 (1H, d,J=7.8 Hz) 104.8 105.8 105.5 5.08 (1H, d,J=17.1 Hz) 105.1
2 75.7 4.14 (1H, m) 75.2 75.7 758 4.14(1H,m) 75.3
3m 78.7 4.41 (1H, m) 78.3 78.8 784 4.30 (1H, m) 78.3
4m 71.8 4.30 (1H, m) 71.6 72.1 7.2 431 (1H, m) 71.9
5" 78.7 4.40 (1H, m) 78.3 789 78.6 4.36 (1H, m) 78.4
6" 63.1 441 (2H m) 62.9 63.3 63.2 4.30 (2H, m) 63.0
-0-CO 171.3 169.4 172.0
CHa 45.6 4.00 (2H, m) 442 457 4.04 (2H, m)
0C-OH 172.9 171.0 173.2
4 g along with its plant growth and development process [J]. J
A7 2 BRI S0%Z KRR 45 Ginseng Res, 2020, 4(5): 747-155.
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