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Research progress in chemical constituents of mountain cultivated ginseng and
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Abstract: Mountain cultivated ginseng (MCQ), also called “Lin-Xia-Shan-Shen”, is intentionally seeded and grows in mountainous

forest but without any artificial management, which belongs to the herbaceous plants classified in the Araliaceae family and the genus

Panax L. MCG has high medicinal value and wide range of pharmacological effects, which had been reported with many kinds of

effective components, such as saponins, volatile oil, polysaccharides, protein, and inorganic elements. There is a phenomenon that

something regards as real, shoddy, varying of quality in MCG market. Currently, a lot of measures are applied to the identification and

evaluation of MCG. This paper summarizes the progress in study on the chemical constituents, the identification and evaluation of

MCQG, and provides the references for the further development, utilization, and quality control of MCG.

Key words: mountain cultivated ginseng; saponins; volatile oil; polysaccharides; protein; inorganic elements; identification and
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Fig. 1 Nucleus structures (I, I, IIL, IV, V, and VI) and substituents (A, B, C, D, and E) of saponins in MCG
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Table 1 Main saponins in MCG
P R AR 23 AR SCHR
1 20 (S)-protopanaxadiol 1 R,=H,R,=0H,R;=CH; 14-15
2 20 (R)-protopanaxadiol I  R;=H,R,=CH;,R;=0H 14
3 20 (S)-ginsenoside Rh, 1 R;=glc,R,=0H,R3=CH; 14-15
4 20 (R)-ginsenoside Rh, I R;=glc,R,=CH;,R3=0H 14,17
5 ginsenoside Rb, I =glc®—gle,R,=0—glc®—glc,R;=CH; 14,17
6 ginsenoside Rb, 1 = glc2 —gle,R,=0— glc6— arap,R;=CH; 14,17
7 ginsenoside Rd I =glc?—gle,R,=0—glc, R;=CHj 14-15,17
8 ginsenoside Re 1 R, =glcz—glc,R2= o— glc6—araf, R;=CH; 14-15,17
9 ginsenoside Rb; I  R=glc®—glc,R,=0—glc®—xyl,R;=CH;  15,18-19
10 20 (S)-ginsenoside Rg; 1 R, =glcz—glc,R2=OH, R;=CH; 15,18-19
11 20 (R)-ginsenoside Rg; 1 =glcz—glc,R2=CH3,R3=OH 14-15,17
12 malonyl-Rb,; I =glc—glc®—Ma,R,=glc*—glc,R;=CH; 16
13 malonyl-Rb, 1 = glcz—glc(’—Ma, R,= glc(’—arap, R;=CH; 16
14  malonyl-Re I =glc’—glc®—Ma,R,=glc’—araf,R;=CH; 16
15 malonyl-Rd 1 R, =glcz—glcé—Ma, R,=glc,R3=CH; 16
16 20 (S)-ginsenoside Rh, I R;=glc,R,=0OH,R3=CH; 15,18-19
17 20 (R)-ginsenoside Rh; I R;=glc,R,=CH;,R;=0H 14,18
18 20 (S)-protopanaxatriol II R;=H,R,=0H,R;=CHj; 14,19
19 20 (R)-protopanaxatriol I R;=H,R,=CH;,R;=0H 14-15
20 ginsenoside Re II R =glcz—rha, R,=0—glc,R3;=CH; 15,17
21 ginsenoside Rg; I  R;=glc,Ry,=0—glc,R3=CH; 15,17
22 20 (S)-ginsenoside Rg, II R =glcé—rha, R,=0H,R;=CHj; 15,18-19
23 20 (R)-ginsenoside Rg, II R, =glcﬁ—rha, R,=CH;,R;=0H 14,17
24 ginsenoside Rf I R :glcz—glc,R2=OH,R3=CH3 15,19
25 quinquenoside F6 I Ry=glc,R,=0— glc(’—araf, R;=CHj; 15
26 notoginsenoside R, I R= glc2 —xyl,R,=0OH,R;=CHj; 20
27 ginsenoside Ro I R;=GIcUA—glc,R,=glc 16
28  stigmasterol-3-O-B-D-glucopyranoiside IV R,=glc,R=A 14,18
29  PB-sitosterol-3-O-B-D-glucopyranoiside IV R;=glc,R,=B 14-15,18
30 5,6-dihydrogenate-stigmasterol-3-O-B-D-glucopyranoiside 'V  R;=glc,R,=A 14,18
31  Panax ginseng C. A. Meyer cv. Silvatica glucoside A VI =glc?—gle,R,=C 14
32 Panax ginseng C. A. Meyer cv. Silvatica glucoside B VI R;=glc*—glc,R,=D 14
33 Panax ginseng C. A. Meyer cv. Silvatica glucoside C IV R,=glc,R,=E 14
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Table 2 Other compounds from MCG
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Fig. 2 Some chemical structures of other compounds from MCG
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Fig.3 Mountain wild ginseng (MWG, a and b), MCG (c), and field cultivated ginseng (FCG, d)
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Fig. 4 Fibrous root xylems in cross section of MWG, MCG, and FCG
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Fig. 5 HPLC fingerprint for MWG (A) and MCG (B)
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Fig. 6 HPLC of total ginsenosides accumulated in FCG and MCG
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