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Abstract: Gentianae Macrophyllae Radix is a Chinese medicinal material with unique efficacy and rich resources, which is widely
distributed in northwest China. Gentianae Macrophyllae Radix contains a variety of chemical components, including iridoids, lignans,
flavonoids, triterpenes, alkaloids, and other components, with anti-inflammatory and analgesic, liver protection, anti-virus, anti-tumor,
immunosuppression, antihypertensive and other activities. Because of its various chemical components and wide range of
pharmacological activities, it can be used as a kind of medicinal plant with great development and utilization value. With the great
increase in the demand for Gentianae Macrophyllae Radix resources, the wild Gentianae Macrophyllae Radix resources are extremely
shrinking. There are many medicinal sources of Gentiana Macrophylla Radix, and the medicinal parts are different, resulting in mixed
sources of Gentianae Macrophyllae Radix. Not only the medicinal ingredients are unstable, the market chaos is also very serious, and
the quality standard needs to be improved urgently. Based on the analysis of the present situation of Gentianae Macrophyllae Radix
resources, chemical composition and pharmacological action, combined with the concept of quality markers, the quality markers of
Gentianae Macrophyllae Radix were predicted and analyzed from the aspects of chemical composition and traditional medicinal
properties, traditional efficacy, clinical efficacy, different compatibility and so on, in order to provide reference for the establishment of

quality evaluation system of Gentianae Macrophyllae Radix.
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Fig. 1 Structures of iridoid terpenes in Gentianae Macrophyllae Radix
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Table 1 Iridoid terpenoids from Gentianae macrophyllae Radix
eIkl ey AR S5 3CHR
1 BRI (swertiamarin) Ri =OH, R2=Glc 10-12
2 FEFSETF (sweroside) Ri=H,R:=Gle 10,13-16
3 swertiapunimarin Ri=H, R2 = Glc*—!Gle 13
4 (R)-gentiolacton — 10
5 6p-hydroxy-swertiajaposide A — 10
6  swerimilegenin H R=H 10
7  swerimilegenin I R=CHs; 10
8 ginjiaoside A — 15,17
9  qinjiaoside B — 17
10 (Z)-5-ethylidene-3,4,5,6-tetrahydro-cis-6,8-dimethoxy- — 18
1H,8H-pyrano [3,4-c] pyran-1-one
11 7(R)-n-butyl-morroniside — 11
12 7(S)-n-butyl-morroniside — 11
13 HETFR (secologanic acid) — 19
14 AT (gentiopicroside) Ri=R2=Rs=H 10-11,13,20
15 6'-O-B-D-glucopyranosyl gentiopicroside Ri=R3;=H,R:=Glc 10-11,13,20
16 6'-O-B-D-xylopyranosyl gentiopicroside Ri=R3=H, R2 =Xyl 10
17 olivieroside C/3'-O-B-D-glucopyranosyl gentiopicroside Ri=Gle,R2=R3=H 10,12
18  scabran G3 Ri=R3=H, Rz = Glc®*—!Glct—'Gle 10
19  scabran G4 Ri =R3=H, Rz = Glc®—'GIc*—'Glc*—'Glc 10
20  4'-O-B-D-glucopyranosyl gentiopicroside Ri=R2=H,R3=Glc 17
21 6'-O-acetylgentiopicroside Ri=Rs;=H,R2=Ac 11,20
22 3'-O-acetylgentiopicroside Ri=Ac,R2=R3=H 20
23 RS A (gentiananoside A) R=O0OH 10
24 JRAEFET B (gentiananoside B) R=H 10
25  JEHHFETH C (gentiananoside C) 30 10
26  JBPEFETH D (gentiananoside D) 3B 10
27 2'-0-(2,3-hydroxyl-benzoyl)-sweroside — 11
28  6'-O-(2-hydroxyl-3-O-B-D-glucopyranosyl-benzoyl)- — 11
sweroside
29 =mF (trifloroside) R=H 13
30 ZF31F (rindoside) R=OH 13
31 K23 A (macrophylloside A) R=H 13,19
32 KMFE3 B (macrophylloside B) R=0H 13
33 JESHERFF A (gentiastraminoside A) Ri=R:=H 19
34 JEHHEF B (gentiastraminoside B) Ri=O0H, R2=Ac 19
35  JBfEF (gentimacroside) — 18
36 6’-0-B-D-acetyl-gentiopicroside Ri=R2=R3=H, Ra=Ac 21
37 tetra-acetyl-gentiopicroside 3'-acetylsweroside Ri=R2=R3;=Rsa=Ac 21
38 3'-acetylsweroside Ri=R2=R4=Rs=H,Rs=Ac 21
39 6’-0-(2-3-dihydroxyl-benzoyl)-sweroside Ri=R:2=R3=R4=H,Rs=A 21
40  2'-(o,m-phenylglycin) sweroside Ri=R3=R4=Rs=H,R:=A 21
41 8-hydroxy-10-hydrosweroside — 21
42 isomacrophylloside Ri1=R3=Rs=H, R2=Glc, R4 = OH 21
43 2'-gentisoly gelidoside Ri1=Rs=0H,R2=H, R3=Glc 21
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Fig. 2 Structures of iridoid terpenes in Gentianae macrophyllae Radix
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Table 2 Iridoid terpenoids from Gentianae macrophyllae Radix
eIkl wEY AR S50k

44 & (kingiside) R = a-CH3 12

45 epi-kigiside methyl ester R =f3-CHs3 12

46 11-O-B-D-glucopyranosyl loganoate — 15

47 IIAEF (shanzhiside) — 22

48 qinjiaoside C Ri=o0-xyl, R=H 17

49 L& R (loganic acid) Ri=R:=H 11,17-18,20
50 6'-O-B-D-glucopyranosyl loganic acid Ri=Glc,R2=H 17

51 OEFF (loganin) Ri=H,R>=CHs 12,19

52 MM (harpagoside) — 14

53 deglucoserrulatoside — 21

22 =g (dammarane) FIP i G 4EA (lupane). SR
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Fig. 3 Structures of triterpenes in Gentianae Macrophyllae Radix
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Table 3 Triterpenoids from Gentiana Macrophylla Radix
9 5 GA=E? Ak E RPN
54  KREEER (roburic acid) — 12,18
55  REREZ C(ursolic acid) — 18
56 1B,2a,3a,24-tetrahydroxyursa-12,20(30)-dien-28-oic acid 1B,3a 20
57 lo,2a,3p,24-tetrahydroxyursa-12,20(30)-dien-28-oic acid la,3B 20
58 1B,2a,3a,24-tetrahydroxyurs-12-en-28-oic acid Ri1=CHs,R2=H 20
59 1B,2a,3a,24-tetrahydroxyolean-12-en-28-oic acid Ri1=H, R2=CHs 20
60  2a,3p,24-trihydroxyurs-12-en-28-oic acid Ri=R2=0H, R3 = CH3, R4 = H (3p) 20
61 2a-hydroxyursolic acid R1=0H, R2=H, R3=CH, Re=H (3B) 20
62 B (maslinic acid) Ri=OH, R2=R3=H, R4 = CH3 (3B) 20
63 3p,24-dihydroxyurs-12-en-28-oic acid Ri=H, R2=0H, R3 = CH3, R« = H (3B) 20
64 2a0,30,24-trihydroxyolean-12-en-28-oic acid Ri=R2=0H, R3=CHs, R« =H (3a) 12
65  rEHEE C (ajugasterone C) Ri=Ry=H 12
66 20-hydroxyecdysone Ri=0OH, R.=H 12
67 20-hydroxyecdysone-3-acetate Ri=0H, Ra=Ac 12
68  FFEURIR (oleanolic acid) Ri =Rs;=Rs=H, R» = CHs, Rs= COOH 13
69  o-FWKE (a-amyrin) Ri=Rs=CHs,R2=R3=Rs4s=H 23
70 B-FHFMAE (B-amyrin) Ri=Rs;=Rs4=H,R2=Rs=CHj3 24
71 3B,6a,24-trihydroxyolean-12-en-28-oicacid — 19
72 KAHZEIEA (waltonitone) — 25
23 AREHRE L HURIE WL 4.
ANERE (ignans) Z&—FKi 2 2T HAHNEK 24 EEIE
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Fig. 4 Structures of lignans in Gentianae Macrophyllae Radix
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Table 4 Lignans from Gentianae Macrophyllae Radix

95 weEm S 3Lk
73 berchemol-4'-O-B-D-glucoside 17
74  dehydrodiconiferyl alcohol 4,y-di-O-f-D-glucopyranoside 12
75  17S8,8R,8R'-(—)-lariciresinol-4-O-B-D-glucopyranosy-4'-O-(2-O-B-D-glucopyranosy)-p-D-glucopyranoside 12
76  aricresinol-4'-B-D-glucopyranoside 12
77 FEEMA (liriodendrin) 12
78  syringaresinol-B-D-glucopyranoside 12
79  crassicauliside A 21
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Fig. 5 Structures of flavonoids in Gentianae macrophyllae Radix
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Table 5 Flavonoids in Gentianae macrophyllae Radix
kel wEY IPAREE Z7 iR
80 2 (kurarinone) R=H 13
81 T2 #ilE (kushenoll) R =OH 13
82 SFELEFF (isoorientin-4'-O-glucoside ) — 16,26
83 SRR (isovitexin) Ri=R;=R4=Rs=R¢=R7=H,R3=Glc 27
84 FZER K (isoorientin) Ri=R2=Rs4=Rs5=R¢=H, R3 =Glc, R7=0OH 27
85 3 (apigenin) Ri=R3=Rs=Rs=Rs=R7;=H,R>=Glc 28
86 LI (vitexin) Ri=Glc,R2=R3=Rs4=Rs=Rs=R7=H 29
87 BEZE (saponarin) Ri=Rs=Rs=Rs=R7;=H,R2=R3=Glec 30
88 25y (kaempferol) Ri=R;=R;=Rs=Rs=R7=H, R4=O0OH 28
89 Mtz & (quercetin) Ri=R2=R3=Rs=Rs=R7=H,Rs=0H 28
90 orientin 7-caffeate R =OH 30
91 7-O-feruloylorientin R =0OCH; 30
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Fig. 6 Structures of main alkaloids in Gentianae macrophyllae Radix
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Table 6 Alkaloids from Gentianae macrophyllae Radix

EERE) HaEw SR
92 Z I F (gentianine) 31
93 Z I 2. (gentianidine) 31
94 ZIUIHN (gentianal) 31
95 JfEf% (gentianamine) 32
96 KUJEARFE (gentianaine) 32
97 PR (gentiatibetine) 33
98 FIZERHIE A (gentiocrasine) 33
99 FZEHEL Z. (gentiocrasidine) 33
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Fig. 7 Structures of other compounds in Gentianae macrophyllae Radix

Table 7 Other components in Gentianae macrophyllae Radix
Eiked HEY 2 CHR
100 B-7+ HS B (PB-sitosterol) 21
101 #1% MF (daucosterol) 21
102 B-sitosterol-3-O-gentiobioside 21
103 H B (stigmasterol) 21
104 ethy-f-D-glucopyranoside 21
105 a-D-glucopyranosyl-o- 21
D-glucopyranoside
106 JHH ¥ (gertiobiose) 21
107 JENH=#% (gentianose) 21
108 o-H %t Ca-glucose) 21
109 B- & (B-glucose) 21
110 JEME (sucrose) 21
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BAREMAEKMEIER . THEC0@E K
FLIG XTSI A ik e 0L A B 58 1L Ty i AR L /N R B
RAETNRERITEM . I K ZE 017 ] ALKk L g S5 B
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Fig. 8 Biosynthetic pathway of iridoid terpenes



«2728 ¢ ¢ED

Chinese Traditional and Herbal Drugs 2% 51 % %5 10 ] 202045 A

7. WG IKINTE CREIE ) 08 IL “NE B,
W, TEERE, I, REAEE, K&
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77, WATVE M E Q-marker FIFEHFROS), (b [E 24 )
2015 FFRRHICE, IV, BRE 3, HE . .
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