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Abstract: Chuanbeimu (Fritillariae Cirrhosae Bulbus) is one of the traditional precious Chinese medicinal materials with a long
history of medicinal use. Fritillariae Cirrhosae Bulbus contains a variety of chemical components, including alkaloids, organic acids
and its esters, nucleosides, phytosterol and its glycosides, polysaccharides, volatile oil, and other components, with antitussive,
expectorant, antiasthmatic, sedation and analgesia, anti-inflammatory and antibacterial, anti-oxidation, antitumor and other activities.
The main types of chemical constituents and the pharmacological effects of Fritillariae Cirrhosae Bulbus were reviewed
systematically. In addition, according to the concept of quality marker, the quality makers of Fritillariae Cirrhosae Bulbus were
predicted and analyzed from the aspects of the phylogenetic relationship, similarity and specificity of chemical components,
traditional medicinal properties, modern efficacy, measurable components, different compatibility, different processing methods and
so on. It is suggested a systematic and in-depth analysis that the peimine, peiminine, peimisine, imperialine, and total saponins,
which provides a scientific basis for the formulation of the quality standard and the establishment of evaluation system of Fritillariae
Cirrhosae Bulbus.
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Fig. 1 Basic skeleton structure diagram of isosteroid and steroid alkaloids in Fritillariae Cirrhosae Bulbus
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Table 1 Main alkaloids in Fritillariae Cirrhosae Bulbus

% Hay U SEH KA

1 JNBEHR (peimine) Ri=0-OH 3 Al

2 NREZ (peiminine) Ri=0 3 Al

3 RUIMEZE (soverticine) Ri1=p-OH 4 Al

4 REURFHERREMY (soverticine-p-N-oxide) Ri=p-OH, Ro=c-H 4 Al

5 FEMRAEANS (imperialine-p-N-oxide) Ri=0, Re=p-H 5 Al

6  TGE (imperialine) - 5 Al

7 HIE (ebeiedine) Ri=p-OH 6 Al

8  EEAWIEM (ebeiedinone) Ri=0 6 Al

9 HERYIUREFH (delafrine) Ri=p-OH 7 Al
10 KR NUBEZFRAB (delafrinone) Ri=0 7 Al
11 PNEK3-0--D-HH W (imperialine-3-0-B-D-glucoside ) Ri=0, R=p-OH 5 Al
12 delavine-3-0-B-D-glucoside Ri=p-OH 7 Al
13 delavinone-3-O-B-D-glucoside Ri=0 7 Al
14 i NUEISE (pugiedinone) _ 7 Al
15 DUBEHiB (forticine) Ri=p-OH, R;=R;=B-CH; 7 Al
16 FUURFHH (isoforticine) Ri=e-OH, Re=R;=p-CHy 7 Al
17 EWNELE (petilidine) Ri=0-OH, Ro=Rs=a-CH; 8 Al
18 FREIUEEGH (isodelavine) Ri=0-OH, Ro=ca-H 7 Al
19 NG (chuanbeinone) Ri=0, R=B-H 9 Al
20 RE B (delavine) Ri=p-OH 10 Al
21 WRH NUBHEIEE (delavinone) Ri=0 10 Al
22 R A (yibeinoside A) Ri=o-H 11 Al
23 {FIURHGEE B (yibeinoside B) Ri=pH 1 Al
24 WIHEH (yubeiside) - 11 Al
25 Pl (imperiazine) Ri=p-H 11 Al
26 i) (zhebeinone) Ri=o-H 11-12 Al
27 FMIUHE (songbeinine) Ri=B-OH 13 Al
28 I Z% (songbeinone) Ri=0 13 Al
29 il NUERGH-3-0-B-D-ME B & (pugiedinone-3-0-B-D-glucopyranoside ) - 14 Al
30 PHIBHRE (sipeimine3-O-B-D-glucoside) - 15 Al
31 JUBESE (peimisine) - 3 A3
32 JUBEE O-B-D-M M E A FEE (peimisine-3-0-B-D-glucopyranoside ) - 14 A3
33 # I3 (songbeisine) - 16 A3
34 FERGRGL (demissidine) Ri=B-OH 7 Bl
35 EAIKEE (demissidine-3-O-B-D-glucopyranosyl(1—5)glucopyranoside ) Ri=p-0-Gle-0-Gle 7 Bl
36 i -3-0-o-L- PR T 8 28 5 A -(12-(B-D- WL 1 % 61 8 2 -(1—4)]-B-D- L 1o % %) B #) Csolanidine-— 7 Bl

3-0-0-L-thamnopyranosyl- (1—2-[B-D-glucopyranosyl-(1—4)]-B-D-glucopyranoside )

37 I (cirrhosinine A) - 7 B2
38 JINBEZ (cirrhosinine B) - 7 B2
39§ EB (pugienine B) - 7 A2
40 BB IBHER (delavidine) - 14 MK
41 F-(HER-FAR)[cyclo-(pro-leu)] - 17 WRERE
42 UNHER (caffeine) - 17 WEME
43 2-HEOHFIF =M (2-methyl-2H-benzotriazole ) - 18 MWK
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Fig.2 Structures of main alkaloids in Fritillariae Cirrhosae Bulbus
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Table 2 Organic acids and esters in Fritillariae Cirrhosae Bulbus

/s waEY AR 226 30k
44 [a-AEERR (E-cinnamic acid) Ri=R:=R;=H 7
45 RA345-=HEEAER (E-3,4,5-trimethoxycinnamic acid) Ri=R2=R3=0Me 7
46  A-N-FEFEWHER (E-p-methoxycinnamic acid) R2=0Me 7
47 JR-I-FIERER (E-p-hydroxycinnamic acid) R;=0H 7
48  [ERER (ferulic acid) Ri=0OMe, R,=O0OH 7
49  UMHEER (caffeic acid) Ri=R,=0H 7
50 Jea-H-EEIE AR H R (E-p-hydroxycinnamic acid methyl ester) — 7
51 FARHAER HmEE (2-monopalmitin) _ 7
52 1-O-FEEEEHH (1-O-feruloylglycerol) - 7
53 HEARER/)\JiBR (octadecanoic acid) - 16
54 TEMEERH MBS (glyceryl monostearate) _ 17
55 DL-ZB WS (DL-pantolactone) - 18
56 1-EIHERH IS (1-monolinolein) - 18
57 ERRER (linolenic acid) - 18
58  THARERHME (methyl stearate) - 18
59 AKHERNT - 18
60 AR HE % THE (phthalic acid, bis-iso-butyl ester) - 18
61 2-BE-1-(BHIE)LEE +NKIREE (2-hydroxy-1-(hydroxymethyl)ethyl hexadecanoic acid ester) - 18
62 T8 M8 (dioctyl adipate) - 18
63 IR Coleic acid) - 20
64 XETGE (p-coumaric acid) - 20
65 SRR/ VULEER (myristic acid) - 21
66 MR (linoleic acid) - 21
67 TR (butyric acid) - 21
68 HRER/ SRR (hexadecanoic acid) _ 21
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Fig.3 Structures of organic acids and esters in Fritillariae Cirrhosae Bulbus
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Table 3 Nucleosides in Fritillariae Cirrhosae Bulbus

4-FE T J#1l (3-methyl-4-phenylbut-3- en-2-one) -
1- 7K 5, 2-3F [ J# -1-BE  ( 2-cyclopenten- 1-ol ,

l-phenyl-) . FEAHEE/A7SEE (1-hexadecanol) . f&

AlE (l-eicosanol)  1-+ 4% (1-dodecene) . 1-
+ )\ (l-octadecene) . T NIEHE - EH L%
(1,2-epoxyhexadecane) + 9-H-+ )\l g (stearolic
acid methyl ester) 1- 1 (1-eicosanol) F 132331,
SIS R, PR BADIR . PUd L Bt
s PURAEY) . K. PrEALSEERBY,

JI LB RS IR o6, 5 B RIEAR
WS T, ol PR, 7-F s S
(7-ketositosterol ) 5-FFJE-2-FR IR FR I, 2K 1% . 2,3-
TSR k-6-F B4 H-E T -4-l (2, 3-dihydro-5-

s &Y PARE  ZE R
69 HumERE (cytosine) - 23

70 JREENE (uracil) - 24

71 Jfgesng (thymine) Ri=Me 24

72 IRFEVEWS (hypoxanthine) Ri=OH 24-25
73 BRMZERS (adenine) Ri=NH: 25

74 ZIE (guanine) - 26

75 2-WiEMRT (2'-deoxyadenosine) - 24

76 MitF (cytidine) - 25 L7 Hp3
77 51 (guanosine) - 25

78 WL (inosine) Ri=0OH 25

79 B#H (adenosine) Ri=NH, 25

80 MF (thymidine) - 25

81 JR# (uridine) - 25-26
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Fig. 4 Structures of nucleosides in Fritillariae Cirrhosae Bulbus
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Table 4 Phytosterol and their glycosides in Fritillariae Cirrhosae Bulbus

s ey 53 S LR
82  B-HiEE (B-sitosterol) C29Hs500 7
83  #H# M (daucosterol) C35He0Os 7
84  KEEFf 1 (sitoindoside 1D Cs1Ho0O7 8
85  B-4I8MEE-3-O-B-D-ML W & BEE (B-sitosterol-3-O-B-D-glucoside) C40H7202 20
86  50,8a-FK % -(22E,24R)-F M1 5-6,22- _Jfi-3B-BE [5a,80-epidioxy- C31Hs403 27
(22FE,24R)-ergosta-6,22-dien-3f-ol]
87  SEHEIEE (campesterol) C23Ha0 27
88  SETFHIEE (Dbrassicasterol) C28Ha60 27
89 A Hi%TRE (stigmastanol) C20Hs20 28
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Fig. 5 Structures of phytosterol and their glycosides in Fritillariae Cirrhosae Bulbus
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Table S Polysaccharides in Fritillariae Cirrhosae Bulbus
9> ey AR ZE R
90 JEME (D-sucrose) - 20
91  B-D-MtIR & HE 3E-(4—1)-B-D ML - FLHEF [B-D-glu-(4—1)-B-D-gal] - 20
92  D-MLMEH & ¥ (D-galactose) Ri=a-OH, R>=pB-OH 20
93  D-H#EEHE (D-mannose) Ri1=B-OH, Rr=0-OH 31
94  FFBE (D-galactose) - 31
95  K¥E (D-xylose) - 31
96  —/KA{t L-ERZEHE (L-rhamnose monohydrate) - 31
97 & FE (glucose) - 31
/
Y N
N e
90 91 94
u, 0. OH
R, R, OH OH
H,0
HU/\/S/&/ 0 HU/[J:UH Ho/\_)ﬁ)\/ ¢
97

92~93

Fig. 6
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Structures of polysaccharides in Fritillariae Cirrhosae Bulbus
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Table 6 Other components in Fritillaria Cirrhosae Bulbus

EIkE] E s 7 3R
98 AN 11 (atractylenolide I11) C15H2003 7
99 FEE (delta-undecalactone) C11H2002 17

100 XTEEFLIRHEE (4-hydroxy benzaldehyde) C7H402 17
101 7-F5E45 8§l (7-ketositosterol) C20H4s0: 17
102 5-HEE-2-WRIE ] (S5-methyl-2-furyl) methanol] CeHzO: 18
103  ZK4EE (phenylacetaldehyde) CsHzO 18
104 2,3-&-5-F25E-6-F R -4H-MIR-4-Fd (2,3-dihydro-5-hydroxy-6-methyl-4 H-pyran-4-one) CsHsOs3 18
105  1,6-C.HHEf% (caprolactam) CeHIINO 18
106 2,4-—#UT HE2KEY (2,4-di-tert-butylphenol) C14H20 18
107 FFERMEN% (cis-13-docosenoamide) C2H4NO 18
108  FE#HiE1 L (diosgenin) C27H420s3 37
HO | o
102
o
HN.
103 104 105
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Fig. 7 Structures of other components in Fritillariae Cirrhosae Bulbus
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Fig. 8 Biosynthetic pathway of alkaloids of Fritillaria Cirrhosae Bulbus
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