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Advances in research on chemical constituents and pharmacological effects of
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Abstract: Paridis Rhizoma is a traditional Chinese medicine, mainly distributed in Yunnan, Sichuan, Guizhou and other areas of China.
Because of its analgesic, hemostatic, anti-tumor, anti-oxidant, immune regulation and other functions, it has been widely used in
medicine and health products. Therefore, the quality evaluation of Paridis Rhizoma has become an urgent restriction on the
development and utilization, which becomes one of the problems to be solved. In this study, the chemical constituents and
pharmacological activities of Paris plants were systematically sorted out, and the quality markers of Paris plants were predicted and
analyzed based on the specificity of chemical constituents, the correlation between chemical constituents and pharmacodynamics, the
traditional medicinal properties and the measurability of chemical constituents, which provides scientific basis for the quality
evaluation of the genus Paris.
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Table 1 Structural information of compounds

W5 HaEmEH R A ik
SRR E R

1 ZEFHETIC (diosgenin) R=H iES 12

2 EHEEH C (polyphyllin C) R = 0-Rha-(1-3)-Gle iz 13

3 diosgenin-3-0-Rha-(1—3)-[Ara-(1—4)])-Gle R = 0-Rha-(1-3)-[Ara-(1-4)]-Glc [ E 13

4 FEHEIE (polyphyllin E) R = 0-Rha-(1—2)-Rha-(1—4)-[Rha-(1—3)]-Glc i ES 13

5 EHEHEF (polyphyllin F) R = 0-Rha-(1—4)-[Rha-(1-3)-Rha-(1-2)]-Gle Rz 13

6  EHETFI (polyphyllin D R = O-Rha-(1—2)-[Ara-(1—4)]-Glc [ E 14

7 EEEHE I (polyphyllin ID R = O-Rha-(1-2)-[Rha-(1—4)-Rha-(1—4)]-Gle % 15

8  EMEA I (polyphyllin D R = O-Rha-(1—2)-[Rha-(1-4)]-Gle [ E 15

9 ERER (trillin) R=0-Gle IS 16
10 BEHEZEV (polyphyllin V) R = 0-Rha-(1-2)-Gle TRz 16
11 HEEFEH (gracillin) R = O-Gle-(1-3)-[Rha-(1-2)]-Gle i ES 17
12 diosgenin-3-0-Ara-(1—-4)-Gle R = 0-Ara-(1-4)-Gle R 18
13 diosgenin-3-0-Rha-(1—4)-Glc R = 0-Rha-(1—4)-Glc R, ZAm 19
14 reclinatoside R = 0-Rha-(1-2)-[Ara-(1—-4)-Rha-(1-5)]-Glc W 20
15 loureiroside R = 0-Rha-(1—2)-[Ara-(1—4)-Gle-(1-5)]-Gle IS 20
16 diosgenin-3-0-Api-(1—3)-[Rha-(1—2)]-Gle R = 0-Api-(1-3)-[Rha-(1-2)]-Gle [ E 21
17 diosgenin-3-0-Gle-(1—6)-Glc R = 0-Gle-(1-6)-Gle A 8
18 diosgenin-3-0-Gle-(1—6)-Gle-(1—2)-Gle R = O-Gle-(1-6)-Gle-(1-2)-Gle [ 8
19 diosgenin-3-O-Rha-(1—4)-Rha-(1—4)-Gle R = 0-Rha-(1-4)-Rha-(1—-4)-Glc Rz 8
20 diosgenin-3-0-a-L-thamnopyranosyl-(1—4)-[a-L-arabinofuranosyl- R = O-Rha-(1—4)-[Araf-(1-3)]-Glc e 321

(1-3)]-p-D-glucopyranoside
21 EMHBEH A (pariphyllin A) R = 0-Gle-(1—-3)-Rha-(1-4)-[Rha-(1-3)]-Glc fRz 321
22 diosgenin-3-0-B-D-glucopyranosyl-(1—4)-0-L-thamnopyranosyl- R = O-Gle-(1—4)-Rha-(1—4)-[Rha-(1-2)]-Glc [ E 3
(1-4)-0-L-rhamnopyranosyl-(1—2)]-B-D-glucopyranoside

23 ophiopogonin C’ R = 0-COCH; &S 3
24 fRHEH T (pennogenin) R=H e 3
25 pennogenin-3-O-Gle-(1—3)-[Rha-(1-2)]-Gle R = 0-Gle-(1—-3)-[Rha-(1-2)]-Gle 1Rz 13
26 FEHEH VI (polyphyllin VIT) R = 0-Rha-(1-2)-[Rha-(1—4)-Rha-(1-4)]-Glc R, Fh . 25 322
27  EMHEHH (paris saponin H) R = 0-Ara-(1-4)-[Rha-(1-2)]-Glc MRz 23
28 chonglouside H R = 0-Rha-(1-2)-[Rha-(1—4)]-Glc R, s 24-26
29 FEHEH VI (polyphyllin VI) R = 0-Rha-(1-2)-Gle R =0 1415
30 pennogenin-3-O-Ara-(1—-4)-Glc R = 0-Ara-(1-4)-Glc [ 14
31 pennogenin-3-0-Gle R=0-Gle i 14
32 pennogenin-3-O-Rha-(1-2)-[Xly-(1—5)-Ara-(1-4)]-Glc R = O-Rha-(1-52)-[Xly-(1-5)-Ara-(1-4)]-Glc MRz 27
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33 pennogenin-3-O-Rha-(1—4)-Gle R = O-Rha-(1—-4)-Gle R 28
34 pennogenin-3-0-Api-(1—-3)-[Rha-(1-2)]-Glc R = 0-Api<(1-3)-[Rha-(1-2)]-Gle i ES 21
35 pennogenin-3-0-Gle-(1—5)-Ara-(1—4)-[Rha-(1-2)]-Gle R = 0-Gle-(1—5)-Ara-(1—4)-[Rha-(1-2)]-Gle *ﬁ% 21
36  pennogenin-3-0-Rha-(1—4)-Rha-(1—4)-Gle R = O0-Rha-(1—4)-Rha-(1—-4)-Gle SN N
L
37 pennogenin-3-0-B-D-xylopyranosyl-(1—5)-o-L-arabinofuranosyl- R = 0-Xly-(1-5)-Ara-(1—-4)-Gle i 3
(1—4)-B-D-glucopyranoside
38  pennogenin-3-0-0-L-thamnopyranosyl-(1—4)-0-L-thamnopyranosyl- R = 0-Rha-(1—4)-Rha-(1-3)[Rha-(1-2)]-Glc W 3
(1-3)-[o-L-rhamnopyranosyl-(1—2)]-B-D-glucopyranoside
39 pavitnosides A Ri1 = 0-Rha-(1-2)-6-acetyl-Glc, R, = CH; i 3
40  pavitnosides B = 0-Rha-(1-2)-Gle, R> = CH,0H R 3
41 pavitnosides C R = 0-Rha-(1-2)-Gle i 3
42 pavitnosides D R = 0-Rha-(1—4)-Gle iFE 3
43 27-hydroxypennogenin R=H i 3
44 polyphylloside ITI R = 0-Rha-(1-4)-Rha-(1—4)-[Rha-(1-2)]-Gle R 3
45 27-hydroxypennogenin-3-0-a-L-arabinofuranosyl-(1—4)-p-D: R = 0-Ara-(1-4)-Gle i 3
glucopyranoside
46 1-dehydrotrillenogenin — R 3
47 24-ol-pennogenin-3-0-Gle-(1-3)-[Rha-(1-2)]-Gle R = 0-Gle-(1—3)-[Rha-(1-2)]-Gle iFE 29
48 24-ol-pennogenin-3-0-Ara-(1—4)-[Rha-(1-2)]-Gle R = 0-Ara-(1-4)-[Rha-(1-2)]-Gle i ES 18
49 27,23p-diol-pennogenin R=0H ey 2
50 polyphylloside IV R = O-Rha-(1—4)-Rha-(1—4)-[Rha-(1-2)]-Glc wEHS 30
51 3p,50,6a-trihydroxyisospirot-7-ene-3-0-a-L-rhamnopyranosyl-(1—4)- R = O-Rha-(1—4)-Rha-(1—4)-[Rha-(1—2)]-Glc R 3
o-L-thamnopyranosyl-(1—4)-[a-L-Thamnopyranosyl-(1—2)]-B-D-
glucopyranoside
52 parisvietnaside A R = 0-Gle-(1-3)-[Rha-(1-2)]-Gle i E 31
53 21-0-p-D-apiofuranosyl-24-O-fuc-(235,245)-spirosta-5,25(27)-diene- 1B, R = O-Api-(1—3)-Rha-(1-2)-[Xyl-(1-3)]-Gle R 32
36,21,23,24-pentol-1-O-B-D-apiofuranosyl-(1—3)-o-L-thamnopyranosyl-
(1-2)-[B-D-xylopyranosyl-(1—3)]-B-D-glucopyranoside
54 (3B,50,6B,25R)-3,5,6-trihydroxy-spirostane-3-0-o-L-thamnopyranosyl- R = 0-Rha-(1-2)-Gle JiEE 3
(1-2)-B-D-glucopyranoside
55 parisvietnaside C R = O-Rha-(1-2)-[Rha-(1—4)-Rha-(1-4)]-Glc i 20
56 (25R)-spirost-7(8)-ene-3p,6p-diol-3-0-Gle(1—-3)-[Rha-(1-2)]-Gle R = 0-Gle-(1-3)-[Rha-(1-2)]-Gle R 20
57 24-0-Gal(238,24S)-spirosta-5,25(27)-diene-16,3p,23,24-tetrol-1-O- R = 0-Xyl{(1-6)-Gle-(1-3)[Rha-(1-2)]-Glc, R,=0H,  fR% 20
Xly(1-6)-Gle(1-3)[Rha(1-2)]-Gle =0-Gal
58  parisyunnanoside I Ri= 0-Rha-(1-2)[Xyl(1-3)]-Gle, R2= 0-Gal, Rs=O-Fuc ~ fR% 7
59 parisyunnanoside D R = 0-Ara-(1—4)-[Rha-(1-2)]-Gle R 7
60  (25R)-spirost-5-en-3p,7p-diol-3-0-Gle-(1—3)-[Rha-(1-2)]-Gle R = 0-Gle-(1-3)-[Rha-(1-2)]-Gle i E 21
61 (25R)-spirost-5-en-3p,7p-diol-3-0-Ara-(1—-4)-Gle R = 0-Ara-(1-4)-Gle R 21
62 parisyunnanoside E R = 0-Ara-(1-4)-[Rha-(1-2)]-Glc i ES 7
63 chonglouoside SL-1 R=0-Gle Z 15
64  sansevierin A R = 0-Rha-(1-2)-Gle ES 15
65  disoseptemloside D R = 0-Rha-(1—4)-Glc Z. 15
66 disoseptemloside E R = 0-Rha-(1-2)-[Rha-(1—4)]-Glc Z 15
67  21-0-Api-24-0-Fuc-(235,245)-spirosta-5,25(27)-diene-1p,3p,21,23,24- Ri = 0-Api-(1-3)-Rha-(1-2)-[Xyl-(1-3)]-Glc, Re= R 33
pentol-1-0-Api(1—3)-Rha(1-2)[Xly(1—3)]-Glc 0-Api, Rs= 0-Fuc
68  (3B,25R)-3-ol-spirostane-3,5,6-triol-3-0-Rha-(1-2)-Glc R = 0-Rha-(1-2)-Glc R 33
69 (3B,25R)-3-hydroxy-7-oxospirost-5-ene-a-L-arabino-furanosyl-(1—4)- R = 0-Ara-(1—4)-[Rha-(1-2)]-Gle i 21
[@-L-thamnopyranosyl-(1—2)]-B-D-glucopyranoside
70 chonglouoside SL-5 R = 0-Rha-(1—-2)-Rha-(1—4)-Rha-(1—4)]-Glc ESN 15
71 chonglouoside SL-6 R = O-Rha-(1-2)-[Xyl-(1-4)]-Gle Z. 15
72 chonglouoside SL-2 = 0-Rha-(1-4)-Glc, R, = OH, Rs = OH ENLS 15
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73 chonglouoside SL-3 Ri = O-Rha-(1-2) [Rha (1—4)]-Gle, R, = O-Gle, Rs=OH Z%. M 15
74 chonglouoside SL-4 Ri = O-Rha-(1-2)-[Rha-(1—4)]-Glc, R = OH, R; = O-Gle 2. 15
75  chonglouoside SL-17 Ri=0-Glc, R2 = 0-Gle, R3 = OH BN 10
76  chonglouoside SL-18 Ri1 = 0-Gle-(1-6)-Gle, R = 0-Gle, R3 = OH EN 8
77  borassoside B Ri = O-Rha-(1-2)-[Rha-(1—4)]-Glc, R, = OH,R3=OH 2. I} 8
78 pariposide A Ri = O-Rha-(1-2)-Gle, R, =H irE 8
79  pariposide B Ri = 0-Api-(1-3)-[Rha-(1-2)]-Gle, R.=H i E 7
80 pariposide C Ri = 0-Ara-(1—4)-[Rha-(1-2)]-Gle, R, =H Rz 8
81 pariposide D Ri = 0-Rha~(1-2)-Glc, R, = OH ES 8
82 parisyunnanoside G Ri = O-Rha-(1-2)-[Xyl-(1—3)])-Glc, Ry = 0-Gal, R3 = Fuc 1R#2% 7
83 parisyunnanoside H Ri = O-Rha-(1-2)-[Xyl-(1—3)]-Glc, R2 = OH, R3 = O-Fuc 1§ 7
84 padelaoside B R = O-Rha-(1-2)-[Xyl-(1-3)]-Glc, R, = OH, R3 = O-Fuc 1R 7
85  padelaoside A Ri = O-Rha-(1-2)-[Xly(1-3)]-Glc, R, = OH, R3 = O-Fuc 1§34 34
86 parisverticoside C R = 0-Rha-(1—2)-[Rha-(1—4)-Rha-(1—4)]-Gle W5 9
87  parisverticoside B R =0-Rha (1-2) [Xyl (1-3)]-Gle o 9
88  chonglouoside SL-16 R = 0-Rha-(1—2)-[Rha-(1-4)]-Glc ESNI 35
89 maireioside A R = 0-Rha-(1-2)-[Xyl-(1-3)]-Glc e 10
90  parisyunnanoside W R = 0-Xyl-(1-3)-[Rha-(1—2))-Glc, R, = OH, Rs = Gal ~ 1R3% 36
91 parisvientnaside M Ri = 0-Gle-(1-3)-[Rha-(1-2)]-Gle iR E 36
92 trikamsteroside E R = 0-Api-(1-3)-Rha-(1-2)-[Xyl-(1-3)]-Ara Rz 37
93 paris saponin XI Ri = 0-Gle-(1-5)-Gle, R, = OH irE 38
LAy it
94  dianchonglouoside B R = 0-Rha-(1-2)-[Ara-(1—4)]-Glc M 29
95 (235,258)-spirost-5-en-3p,23,27-triol-3-0-Gle-(1-6)-Gle R = 0-Gle-(1-6)-Gle i E3 21
96  (3B,255)-spirost-5-ene-3,27-triol-3-0-Rha-(1—4)-Rha-(1—-4)- Ri = 0-Rha-(1—4)-Rha-(1—4)-[Rha-(1-2)]-Glc, R, =H &S 21
[Rha-(1-2)]-Gle
97  (3B,170,255)-spirost-3-ene-3,17,27-triol-3-0-Ara-(1—4)-Gle R1 = 0-Ara-(1—4)-Glc, R2 = OH RZE 21
98  dianchonglouoside A Ri = O-Rha-(1-2)-[Ara-(1—4)]-Glc, R, = OH JiEE 39
99  disoseptemloside H R = O-Rha-(1—4)-Gle ESN 15
100 (258)-spirost-5-en-3p,25-diol-3-0-Rha-(1—-2)-Gle R = 0-Rha-(1-2)-Glc ESS 15
101  parisverticoside A R = 0-Rha-(1-2)-[Xyl-(1-3)]-Glc Lo 9
B e
102 EHZH G (polyphyllin G) R = 0-Rha-(1—-3)-[Rha-(1-4)]-Glc &S 39
103 trigofoenoside A R = 0-Rha-(1-2)-Gle & 40
104 protogracillin R = 0-Rha-(1-2)-[Gle-(1-3)]-Gle M 40
105 dichotomin R = 0-Rha-(1-2)-[Rha-(1—4)-Rha-(1-4)]-Glc HRZ 55 20,9
106  parisaponin I R = 0-Rha-(1-2)-[Rha-(1—4)]-Glc RZE, 2, 140,15
107 polyphyllin H R = O-Rha-(1-3)-[Rha-(1-4)]-Glc [iFE 39
108 26-0-Gle-25(R)-22-methoxy-furost-5-en-3p,26-diol-3-O-Rha- R = O-Rha-(1-2)-[Ara-(1—4)]-Gle M 40
(1-2)-[Ara(1—4)]-Gle
109 methyl protoneogracillin R = 0-Rha-(1-2)-[Gle-(1-3)]-Gle i E 23
110 parisyunnanoside A R = 0-Ara-(1—4)-[Rha-(1-2)]-Gle [irE 9
111 (25R)-26-0-B-D-glucopyranosyl-3p,170,22a,26-tetrahydroxy-furost- R = O-Rha-(1—2)-[Rha-(1—4)-Rha-(1—4)]-Glc H EFM AR 9
5-ene-3-0-0-L-rthamnopyranosyl-(1—4)-a-L-thamnopyranosyl-
(1-4)-[0-L-rthamnopyranosyl-(1—2)]-B-D-glucopyranoside
112 26-0-Gle-25(R)-22-methoxy-furost-5-en-3p,26-diol-3-O-Rha-(1—-2)- R = O-Rha-(1—-2)-[Rha-(1—4)-Rha-(1—4)]-Glc i E 23
[Rha(1—4)-Rha(1—4)]-Gle
113 26-0-Glc-25(R)-22-methoxy-furost-5-en-3p,26-diol-3-0-Rha-(1-2)- R = 0-Rha-(1—2)-[Rha-(1—4)]-Glc S 15
[Rha(1—-4)]-Gle
114 parisyunnanoside B R = 0-Ara-(1—4)-[Rha-(1-2)]-Gle i e 9
115 (25R)-26-0-B-D-glucopyranosyl-3p,26-dihydroxyfurosta-5,20(22)- R = 0-Rha-(1—-2)-[Rha-(1—4)-Rha-(1—4)]-Glc [i:E3 9

diene-3-0-a-L-thamnopyranosyl-(1—4)-a-L-thamnopyranosyl-
(1-4)-[0-L-rhamnopyranosyl-(1—2)]-B-D-glucopyranoside
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116 padelaosides D R = O-Rha-(1—4)-Rha-(1—4)-Rha-(1—4)-Glc R 9
117 26-0-Glc-25(R)-5,22-diene-furost-33,200,26-triol-3-0-Rha-(1-2)-[Rha R = O-Rha-(1-2)-[Rha-(1—-4)]-Glc ES 9
(1-4)-Gle
118 smilaxchinoside B R = 0-Rha-(1—4)-Rha-(1—4)-[Rha-(1—2)]-Gle 54y 23
119 padelaosides C R = 0-Rha-(1—4)-Rha-(1—-4)-Rha-(1—4)-Glc R 3
120 chonglouoside SL-19 R = 0-Rha-(1—4)-Rha-(1—4)-[Rha-(1-2)]-Glc EN 10
121 chonglouoside SL-20 R = 0-Rha-(1-2)-[Rha-(1—4)]-Glc S 10
122 padelaosides E R =H, R3 = O-Rha-(1—4)-Rha-(1-3)-[Gle-(1—4)]-Rha 1R 10
123 padelaosides F R=CH3, Rs = O-Rha-(1—4)-Rha-(1-3)-[Gle-(1—4)]-Rha 1R 3
AR TR e
124 25S-isonuatigenin-3-0-Rha-(1-2)-[Rha-(1—4)]-Gle R = O-Rha-(1—2)-[Rha-(1-4)]-Gle il i 40
125 26-0-Gle-nuatigenin-3-O-Rha-(1—2)[Rha-(1—4)]-Gle R = O-Rha-(1-2)-[Rha-(1-4)]-Gle il i 4
126 chonglouoside SL-9 R=H N 10
127 chonglouoside SL-11 R=0-Gle ES 10
128 chonglouoside SL-12 R = 0-Rha-(1—-2)-[Gle-(1—3)-Gle N 10
129 chonglouoside SL-14 R = 0-Rha-(1—4)-Rha-(1—4)-[Rha-(1-2)]-Glc EN 10
130 26-0-Gle-nuatigenin-3-0-Rha-(1—-2)-Gle R = 0-Rha-(1-2)-Gle SN 10
131 26-0-Gle-nuatigenin-3-0-Rha-(1—4)-Gle R = O-Rha-(1—4)-Gle ESN 10
132 abutiloside L R = 0-Rha-(1-4)-Glc EN 10
133 chonglouoside SL-10 R=0H EN 10
134 chonglouoside SL-13 R=0-Gle EN 10
135 chonglouoside SL-15 R = O-Rha-(1-2)-[Rha-(1—4)]-Glc ESNI 10
136 nuatigenin-3-O-Rha-(1—-2)-Gle R = 0-Rha-(1-2)-Gle EN 10
RIS
137 parispolyside E R = 0-Ara-(1—4)-[Rha-(1-2)]-Gle JirE 4
138 parispseudoside A R = 0-Rha-(1—4)-Rha-(1-4)-[Rha-(1-2)]-Glc W2 B 43
139 parispseudoside B R = 0-Rha-(1-2)-Gle JirE 43
140 parispolyside F R = 0-Rha-(1-2)-[Ara-(1—4)]-Glc ES 43
141 parispseudoside C R = O-Rha-(1—4)-Rha-(1—4)-[Rha-(1—-2)]-Gle WE M s 43
142 parispseudoside D R = O-Rha-(1—4)-Rha-(1—4)-[Rha-(1-2)]-Glc o b E 4y 9
Cor IR
143 hypoglaucin H Ri = 0-Rha-(1-2)-[Rha-(1—-4)]-Glc, R.=H Rz, HEH 24
NN
144 3-hydroxy-20-oxopregna-5,16-diene-3-O-a-L-thamnopyranosyl-(1—2)- Ry = O-Rha-(1-2)-[Ara-(1—4)]-Glc, Rz = H M 3
[o-L-arabinofuranosyl-(1—4)]-B-D-glucopyranoside
145 3-hydroxy-20-oxopregna-5,16-diene-3-0-o-L-thamnopyranosyl-(1—2)-  Ri=0-Rha-(1—4)-Rha-(1—4)-[Rha-(1-2)]-Gle, R, =H 1R 3
[a-L-thamnopyranosyl-(1—4)-a-L-thamnopyranosyl-(1—4)]-B-D-
glucopyranoside
146 pregna-5,16-dinen-3p-ol-20-one-3-O-Rha-(1—2)-[Rha-(1—4)-Rha- R; = O-Rha-(1-2){Rha-(1—4)-Rha-(1—4)}-Gle, R, =H 1 -4 26
(1-4)]-Gle
147  21-methoxyl-pregna-5,16-dien-3p-0l-20-one-3-0-Rha-(1—2)-[Rha- R1 = 0-Rha-(1-2)-[Rha-(1—4)]-Glc, R2 = OCH3 EN 15
(1-4)]-Gle
148 hypoglaucin G Ri = O-Rha-(1-2)-[Rha-(1—4)]-Glc, R = Gl RE, E M
149 pregna-5,16-diene-3p-ol-20-one-3-0-Rha(1—2)[Rha(1—4)]-Gle Ri = O-Rha-(1-2)-Rha-(1-2)-[Rha{(1-4)]-Gle, R, =H {2 44
150 (20R)-1B,3p,21-triol-pregn-5-ene-20,16f-carbolactone-1-O-Rha(1-2) Ry = O-Rha-(1-2)-[Xyl-(1-3)]-Glc, R2 = OH [i:E3 45
[Xly(1-3)]-Gle
151 (208)-3,21-dihydroxypregn-5-ene-22,16-lactone-1-O-0-L-thamnopyranosyl- - Ri = O-Rha-(1—2)-[Xyl-(1—=3)]-Gle, R, =H,R3=OH 1R 3
(1-2)-[B-D-xylopyranosyl-(1—3)]-B-D-glucopyranoside
152 parisyunnanoside J R = ORha-(1-2)-{Xyl-(1-3)]-Gle,R; = 0-Gal, Rs=H 3% 7
153 dumoside Ri = O-Rha-(1—-4)-[Rha-(1—2)]-Gle, Ra=CH3, Rs =H 2, I 46
154 chonglouoside SL-7 R = 0-Rha-(1—4)-[Rha-(1-2)]-Gle ES 46
155 chonglouoside SL-8 R = O0-Rha-(1—4)-[Rha-(1-2)]-Glc N 46
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156 #% MF (daucosterol) R=0-Gle i & 47
157 B-AHEE (B-sitosterol) R=H &S 28
158  pariposide F R = 0-Gle-(1-6)-Gle-(1-2)-Gle & 8
159  (3p,22E)-stigmasta-5,22-dien-3-O-Glc R=0-Gle i E3 48
160 SiEF (stigmasterol) R=H JiiEN 28
161 pariposide E R = 0-Gle-(1-6)-Gle-(1-2)-Gle ik 8
162 o-# &S Co-spinasterol) & 49
163 7o-ol-sitosterol-3-O-Gle — EN 10
RAREHE
164 PR (P-ecdysone) Ri=R;=H,R:=Rs=0H &S 34
165 S-REBR S (5-hydroxy-ecdysterone) Ri=R;=R;=0H,R¢=H & 34
166  calonysterone — i E3 49
TIA=TER
167  paritriside A R = 0-Gle-(1—2)-Ara &S 50
168 paritriside B R = O-Gle-(1-2)-Xy IIES 50
169  paritriside C R = 0-Gle-(1-2)-Ara i E 50
170 paritriside D R =0-Gle-(1-2)-Xy i &S 50
171 paritriside E R = 0-Gle-(1-2)-Ara ES 50
172 paritriside F R =0-Gle-(1-2)-Xy IES 50
173 3p-ol-oleane-12-en-28-oicacid-3-0-Gle(1—2)-Ara R =0-Gle-(1-2)-Ara i &3 50
174 3p-ol-oleane-12-en-28-oicacid-3-0-Gle(1—2)-Xyl R = O-Gle-(1-2)-Xy JiEE 50
175 3B-ol-oleane-12-en-28-oicacid-3-0-Ara(1—-2)-Gle R=0-Ara ES 50
176  3p-ol-oleane-12-en-28-oicacid-3-O-Ara R=0-Xyl e 50
177 3p-ol-oleane-12-en-28-oicacid-3-0-Xyl R=0-Gle i &3 50
178 3p-ol-oleane-12-en-28-oicacid-3-0-Gle R = O-Rha-(1-2)-Gle JiEE 50
179 3p-ol-oleane-12-en-28-oicacid-3-0-Gle(1—2)-Gle R = 0-Gle-(1-2)-Gle ES 50
180  3PB,23-diol-oleane-12-en-28-oicacid-3-0O-Xyl(1—-2)-Ara R = 0-Xyl-(1-2)-Ara IES 50
181  3B,23-diol-oleane-12-en-28-oicacid-3-0-Gle(1—4)-Ara R = 0-Gle-(1—4)-Ara JiEE 50
182 HHER (lupeol) R=0H JiiES 49
183 Lu-20(29)-ene-3p-yloctacosanoate R = OCO(CH2)12CH3 ES 49
184  chikusetsusaponin IV a methyl ester R = O-(6"-butyl ester)-Glc e 51
185 3-0-(6"-butyl ester)-Glc-oleanolic acid-28-0-Gle R = 0-(6"-methyl ester)-Glc i &3 51
186  glycoside St-J R1=6-COOH-Glc, Rz = Rha-(1-4)-Glc-(1-6)-Gle JiiES 52
187  methyl ester of glycoside St-J Ri = 6-COOCH:-Gle, Ry = Rha-(1-4)Gle-(1—-6)-Gle 1R 52
188  cussonoside Ri=H, R2 = Rha-(1—-4) Gle-(1-6)-Glc i E 52
189 p-FHMaHE — 5 38
190 kaempferol-3-0-Gle(1—6)-Gle R1 = O-Gle-(1—6)-Gle, R; = OH, R3 = OH s 4
191 7-O-Rha-kaempferol-3-0-Gle(1—6)-Gle Ri = 0-Gle-(1-6)-Gle, R2 = OH, R3 = O-Rha wEHS 42
192 7-0-B-D-glucopyranosylkaempferol-3-O-a-L-thamnopyranosyl-(1-2)-3- ~ Ri= O-Rha-(1-6)-Glc, R» = O-Gle, R3 =H o 42
D-glucopyranoside -
193 1ZER} (kaempferol) Ri=R:=R;=0H e 53
194 kaempferol-3-0-a-L-rthamnopyranosyl-(1—2)-B-D-glucopyranoside Ri = 0-Rha-(1—-6)-Glc, R.= OH, R3=H RE 34
195 7-0-Gle-kaempferol-3-O-Gle(1-2)-Gle R1 = 0-Gle-(1-2)-Gal, R2 = OH, Rs = O-Gle i &3 34
196  kaempferol-5-O-Rha Ri=R;=0H, R; = 0-Rha E-S
197 7-0-Rha-kaempferol-3-0-Glc Ri= 0-Glc, R,=0OH, R3= O0-Rha ENS 10
198 7-0-Gle-kaempferol-3-O-Gle(1-6)-Gle Ri = 0-Gle-(1-6)-Gle, R2 = OH, R3 = O-Gle ENUS 10
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199  isorhamnetin-3-O-neohesperidoside Ri = 0-Rha-(1-2)-Glc, R, = OCH3, R3 = OH Rz 19
200  isorhamnetin-3-O-rutinoside Ri = 0-Rha-(1—-6)-Gle, R, = OCHs, Rs = OH e 54
201  isorhamnetin-3-O-Glc Ri=0-Gle,R2=0CH3,R3=H JiFE 54
202 MEE (quercetin) Ri=R:=0OH,Rs=H i E3 53
203 quercetin-3-0-Gal Ri=0-Gal,R2=0H,R3=H JiFE 55
204 AT (rutin) Ri = O-Rha-(1-6)-Gle, R, = OH,R3=H i E3 28
205 myrincitrin Ri=R;=R;=0H firE 55
206 AKREEZ (luteolin) Ri=H,R:=R;=0H iES 28
207  naringenin Ri=R3=H,R.=0H i ES 55
208 AKREETF (luteoloside) Ri=H, R: = 0-Gle, Rs = OH iES 28
209  amentoflavone R=H &S 55
210  kayaflavone R=0-Gle i &3 55
211 4,2' 4'-trihydroxy-chalcone — firE 55
bR
212 verticillatins A — Rz 56
213 verticillatins B — iES 56
214 verticillatins C — R 56
215 indicine N-oxide — iES 56
216  heliovinine N-oxide — Rz 56
217 (-)-indicine N-oxide — i E 56
218 (75)-indicine N-oxide — ES 56
219 isatinecine — i E 56
220  cane sugar — firE 2
01 AR — iES 57
220 LB H =R — i 57
223 falcarindial — i E 19
224 1-0-Gle-(28,3S,AE,8E)-2[(2'R)-2-hydroxyhex-adecanoylamino-4(E),8(E)- — ES 48
octadecadiene-1,3-diol
225 2-freuloyl-O-0-D-glucopyranoyl-(1'—2)-3,6-O-feruloyl-B-D-fructofuranoside R = OCHs ES 48
226 helonioside A R=0CH; IES 3
227 parispolyside G R=H firE 58
228  heptasaccharide R = 0-Gle-(1-6)-Gle-(1—-6)-Gle-(1-6)-Gle-(1-6)- e 59
Gle-(1-6)-Gle-(1—4)-0-D-Man
229  octasaccharide R = 0-Gle-(1-6)-Gle-(1—-6)-Gle-(1—6)-Gle-(1-6)- JiEE 59
Gle-(1-6)-Gle-(1-6)-Gle-(1—4)-0-D-Man
230 1,5-diol-7-methoxy-3-methylanthraquinone — i &3 60
231 et-a-D-fructofuranoside — e 54
232 B-L-thymidine — i &3 61
233 glyceryl a-mono-palmitate — e 49
234 KRR (palmitic acid) — i E 49
235 flazin — R 49
236 methyl-3,4-diol-benzoate — i &3 52
237 (8R,9R,108,6Z)-triol-octadec-6-enoic acid — R 62
238 methyl-(9S,10R,115)-triol-12(Z)-octadecenoate — i &3 62
239 2-phenylethyl-Gle — e 63
240 WETEH (gallicacid) — i E 63
241 vanillin 6 — RE 10
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59~61 62~66 67 68~70 71 72~T77

102~113

133. 137~139
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Fig. 1 Structure of compound isolated from plants of Paris L.
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2.1 EEHERIER

HARRAEFEIER, Fa%0R A KRR
KFRBSEEE . AT NPE AR B-HERR . 'S R
B R RO S o A, WL R N S A A
PR A 70 BT S50 D715 28 K B, 2 1A N P R T 52 ) A
., RILERE AT SRR Fid R B bR BT i
= (ACTHD /KRR, BA7 & & siEbmiEH,
HAEHBEART T2 E. TinsEI R HEE
. Bt —EAE ) B SR B /) SRS B B R
JIEH, BERERT A RN EHUR T A B L
RO, AHAEH 85 T 5329
2.2 IFIfEA

HMEEA IRMAEA, AP ECOm 7 R B E R
H H A EEAEH TR, gl AMCRE, 74
1EMAER, EENURR (e R T (ADP) #%
JBORILRE 3R A2 (TXA2) HERk. FIEREEITIE 5T Kk
L, G A e AT R I WA A T R I
I AE AR R R I-EH — B S
HAEMMEFSILER, MR RETIEN TS
= AR AR s I SERRIRUE ] [ A R 10
BT EAWAEER, ATAE— e AR B> AR
. EPNHARHZBED P HED
parispolyside E (137). parispseudoside A~D (138,
139. 141. 142). parispolyside F (140) HHi%HS
IR B EE FRIAE
2.3 inBEER

ARG TUMIEIEN, 248 7 R I Ak
B L I RAURMRANE (EJ. BIUST. T24)
HABEYE M, f# Cyt C. Caspase-3. Bax FKiA/KFI
i, Bel-2 Al Caspase-9 HIFRIA/K PP, Zhang 5%
WE A 2T VII 55 HepG2 A T-HLH], 45
I AT N Bax/Bel-2, {2 Cyt C. Caspases-3+
Caspases-8+ Caspases-9 &5 [1 315 F1 N 35 10 5
(INKO. 4HiE4ME T 8 E i (ERKD 1 p38 &
IR, H0 p53 FINEE 10 5 Gt fRsh R
i3 F ik 7 EE A IR SER] (PTEND 28 (A 3RIA . dk 2070
Wit 72 3 B E AR AN [ BE 424 Re % LAY B i SGC7901
YHMOTE S B, (EdE4RMI T, Kang SV PY i EE 1%
R B AL 1S 246 &%) parisyunnanoside 1 (58).
parisyunnanoside G~H (82~83), EA#Hi CCRF 1]
ER . Wu S5RUME 8 R b4 B Al A 15 24k &)
pariposide A~D (78~81), EA+HL CNE fEH. Qin

SEUOA VL E H 25 b 23 B AL 5 abutiloside L(132)
BABGEPIPT HepG2 4HH3E5EEH
24 HEER

teAh, EHSEEAPUEER, TARETI 5T
PO AR S B XIS TN ER M 8 Propionibacterium
acnes NCTC737 . ATCC6919 , * J7 i %j Bk
Staphylococcus epidermidis ATCC12228, 4= ¥ .55 %]
BKE Staphylococcus aureus ATCC6538 A HLEEAEH,
AR R EE (MIC) 43524 2.504 5.00. 5.00, 1.25
mg/mL, BRI 1. 1. [I. VII. H X 4 Fosis
J5 JEL TR Y MIC 5 0.6~10.0 mg/mL, Hh EEERFH
I (A FHBCR 5« Qin S5O VE R i v 43 B9 4l
321116 5% dumoside (153). chonglouoside SL-7
(154) HABEERMHTEER
2.5 HitEH

TR AR EREE I o R
B 496 B3 4l e 2210 (IL-10) AL AE KA 7B
(TGF-p) MKV, V35 Th1/Th2 ALAEDIRAS, B
il CD4" CD24" Treg M MHIER . Mz HE)
WS R WAL S B HAIE OB AN B
«OH 1 O; , M40 ARIL R A B S AP, A
A (MDA IR R . A ERSEU4F 7L % 1
IR T 5T N B 4B MR T 0 s E R
BT BB IT AT 72 35 B B AR S 3 1 A
WS R SV RENS B3 PR AR L /)N BRI
fa¥, X UEEEE R R U B A R ER . 38
BRI 8 3 B KR MA 5 BB HE . B B
frge, et /NR/NHERE, SN E R .
3 E% Q-marker T3

2016 FX|EZFEpE LTI T Q-marker
(AR S 1 P 24 o B AR 5 PRI} A TR - Q-marker
HEAR GG A (1) 2R AN 247 i o [ G AR 1Y
BN Tl s BRI b F T (20 52
DiRe B UIAOC, A 45; (3) Akl
HAT E VR R E B E T (4) fh ERRCAn
MR TR 25 e R, e A2 AR
PEVIRUTT8), ks bk e SO A Q-marker
TS, WK 2.
3.1 ETFHERSFEMIERER Q-marker U724

HEREY L ESH L. SRR =,
R ISR, LSRR SRR AR E AR
HT o EE B AR %, ALARIR S B AR S bl
Wk 8 e e AN AR TR S be e Y 45, ez @ i i
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Fig. 2 Predictive analysis of quality markers in Paridis Rhizoma

MY, HETCAMOZEEY o EAF R 140 KPP
NN % R T e R Y (K LN D SN e
RedEHE T MRS B H PR, HagRN
CEL A K B A SE R AR AN (R 2
390 U S O R R TG AR A O R A A
FRBFWRMAYI . Hit, LREFREEYE
HEAG RS, B ZEEyh Lk g
TR B 2 e AR Y b, SR B B R N
R 2 FIFEY) Q-marker §i 1% 1) 85 B4R 4 .
32 ETUEZERSE5HHEXMIEREN Q-marker
o 43 #e

Dhfe i 2 RO S, oIk R A
KR, USRI BT (R AR
2), 18 CHEEAR) bk DLEEE R IEXZA 40
B, H TR, WRIGEE . FEie A BRI

KGR BURZGEI SR, FAE R
A R LRI BUREER. SR TY . BT,

wE LR ORI SRR . HE— X 38
2R R AT 23 A ORI R PR TS A 5
BN R 2 210 AW parisyunnanoside T (58)+
pariposide A~D (78~81). parisyunnanoside G~H
(82. 83). abutiloside L (132) nuatigenin-3-O-Rha-
(1—2)-Gle (136); 5 ) = ZLIE ) i 9 B A% A
B, BRI 1L IL O VIL H KEHEHt
&%) dumoside (153). chonglouoside SL-7 (154);

1R ) B A R RO EE R H (27D,

parispolyside E (137). parispseudoside A~D (138,
139, 141, 142); FEA7 T M/ MREESEASEH s
W7 N parispolyside F (1400, b4k, SEAEEIF A H
iR, IBIRRCR, HEAERE I HEARZEMHER.
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Qin ZEEIGF AT B E A Ry, RILH R P
VBETER A U 2 B e AR S V. il
A SH BT, R EER T RLED
AR NIZ B AR Q-marker.
3.3 ETFHRGAMR Q-marker UM 5347

TG IEIRIH 2 TR 2 EE A B, R I E
BE EBAHE T EERYE, WRAERN Q-marker
i AR 2 — 1), ERRIREY, MR, B/
FRE 25 25 PG, R P o Rl e B BT
ER IR BCRFAE s[RI, IO EAR “SEIR” KD)RE
JE . IR TR, SR 2 s 22 LUIAEY)
BRI SRR s MRYE LA Eordr, BRI R
KR R R [ EZY A, ROk AR
NE A Q-marker EFEIEES K.
34 ETHEM7 AR Q-marker FUN 534

A2 i Ay R PE /2 Q-marker A 5 Y R
Wt B AR EAHEA R AN, AriEd
e Y il EE N ot ik g R S CEB U P i
FEvh @ BB (g A AT AL Bl E Tk . il
W2 ooy 5 A A OGRS, SR R R EY)
parisyunnanoside I (58). pariposide A~D (78~81),
parisyunnanoside G~H (82~83). abutiloside L
(132). nuatigenin-3-O-Rha-(1—>2)-Glc (136). H
PEEAF H (27). parispolyside E (137). parispseudoside
A~D (138. 139. 141. 142). parispolyside F (140).
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