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Research progress on chemical composition and pharmacological effects of
Trichosanthis Fructus and predictive analysis on quality marker

HE Huan-xiang, GUO Qing-mei
College of Pharmacy, Shandong University of Traditional Chinese Medicine, Jinan 250355, China

Abstract: Trichosanthis Fructus is a traditional Chinese herbal medicine, which has wide distribution and rich medicine source. With
the in-depth study of Trichosanthis Fructus, its effective ingredients and application research has attracted much attention, and has
great application prospects. Based on a summary of its chemical composition and main pharmacological effects, according to the
definition of quality marker (Q-marker), the quality marker components of Trichosanthis Fructus were predicted from the aspects of
the biosynthetic approach and component specificity of chemical components and their correlation with the effectiveness of Chinese

medicines and the measurability of components, which provides a scientific basis for quality evaluation of Trichosanthis Fructus.
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Table 1 Triterpenes in Trichosanthis Fructus
By s/ ARk Kl
1 FEHC R (karounidiol) Ri=OH,R;=H FERERD 21, BLs0) I S A B
L4l
2 KRR TR 3-0-%EHERER (karounidiol-3-O-benzoate) Ri=OOCPh, Rz=H HEHE A7)
3 3-RIEMEE (3-epikarounidiol) Ri=H,R,=0H HEEE AT
4 S-MLENEECZEE (5-dehydrokarounidiol) — HEHER T
5 RIEHEICTEE (isokarounidiol) — HEHER T
6 7RSS ZEE (7-oxodihydrokarounidiol)  Ri=OH, R =H, Rs = CH,OH RN 271 o X2 B 14
7 (3a)-3,29-dihydroxy-7-oxomultiflor-8-ene-3,29- Ri =R3=00CPh,R;=H FERERI T8, Bz
diyldibenzoate
8 T-HARRZIME (7-oxoisomulti-florenol) Ri=H, R2=OH, Rs = CH; HEHER 7O
9 7-HAR-8-B-D:C-FF IR -9(11)-45-3,29- “FF (7-ox0- Ri=OH, R2=CH,0H iyl
8-B-D:C-friedo-olean-9(11)-ene-3,29-diol )
10 FisEH R (bryonolol) Ri=R4=Rs=H,Ry=0H, R3=CHOH #&#Fh 116
11 3-RATKAER (3-epi-bryonolol) Ri=OH,R2=Rs=Rs=H,Rs=CH,OH HE#£fh-F16)
12 329- KBRS =R (3,29-dibenzoyl rarounitriol) Ri=R3;=0O0CPh, Rz =Rs=H, Rs=O0H FE#HH713100 JL {10 5 504
Hefhr
13 6-F2%E ~EHEA- =R (6-hydroxydihydro karounidiol) Ri=Rs=OH, Ra=Rs=H,Rs=CH0H &A1
14 U5 (bryonolic acid) Ri=Rs=Rs=H,R:=OH,Rs=COOH  f#&f¥1'2
15 isomultiflorenol Ri=Rs=Rs=H,R2=OH, R; = CH; R E 7012
16 HFEEZE (cyclokirilodiol) — R3]
17 SR (isocyclokirilodiol) — R3]
18 100-#i/ ~J#ME (10-cucurbitadienol) — EHET U413 B U RS R T4
19 75 H-100-# 75 ZJflE (7-0xo-10-cucrbitadienol) — REHE R4
20 #%E B (cucurbitacin B) — FEREFh U6 B szl6-18)
21 #PEE (cucurbitacin E) — FE#E sz
22 #&K D (cucurbitacin D) R=H Bk B0
23 arvenin Il R =Gl oA LA
24 23,24-dihydrocucurbitacin D — HEHE RSP

HOH,C,

20

21

E1

22, 23

INZErh = fER U AR

Fig. 1 Structural skeletons of triterpenes in Trichosanthis Fructus
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TS (25~37) FIEEEARES (38~46), LUK 1 4
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Table 2 Flavonoids and their glycosides in Trichosanthis Fructus

x|

MRt

25 JF3E (apigenin)

26 AKREZR (luteolin)

27 FEWHAZE (diosmetin)

28 KBREER-7-0-B-HE MY (luteolin-7-O-B-D-glucoside)
29 KBEE-3-0-B-HEEH (luteolin-3"-O-B-D-glucoside)
30 KBEZR-4-0-3-HEFEE (luteolin-4'-0-B-D-glucoside)
31 FER-T-O-B-D-H LB (apigenin-7-O-p-D-glucoside)
32 JrE®-6,8--C-B-Hi%iHE T (apigenin-6,8-C-B-glucoside)
33 HMARR-7-0-B-D-AHHEH (diosmetin-7-O-8-D-glucoside)
34 NEEFR (icin)

35 FRAIER-7-0-B-D-E & BT (chrysoeriol-7-O-B-D-glucoside)

36 wXEEHR (chrysoeriol)

37 4-BREEE R (4-hydroxyscutellarin)

38 WL W -3,7- —-0-p- i & B H (kaempferol-3,7-0-p-
D-glucoside)

39 I ZE-3-0-B-F E E-7-0-0- R ZEHEH (kaempferol-3-O-
B-D-glucoside-7-0-a-rhamnoside )

40 IZEB-3-0-B-1EHEH (kaempferol-3-O-B-sophoroside)

41 W EB-3-0-p-EF T (kaempferol-3-0-B-rutinoside)

42 MEE (quercetin)

43 WEE3-0-EET (5 T) (quercetin-3-O--rutinoside)

44 S (quercetin-3-O-B-D-glucofuranoside )

45 Wi E-3-0-[o-L-REHE-(1-2)-B-D-Hi & ¥ E]-5-0--D-
H B ( quercetin-3-O-[o-L-thamnose(1—2)-B-D-
glucopyranosyl]-5-O-B-D-glucopyranoside )

46 Ml &-3-0-0-FKEF (quercetin-3-0-a-D-nucleoside)

47  4',6-dihydroxy-4-methoxyisoaurone

Ri=R2=R3=Rs=Rs=H, R« =0OH
Ri=R2=Rs=R¢=H, R3=Rs=0H
Ri=R2=R3=Rs5=Rs=H, R4 =0OCH;3
Ri=Glc,R2=Rs=Rs=H,R3=R4=0H
Ri=R2=Rs=R¢=H, R3=0Glc, Rs = OH
Ri=R2=Rs=R¢=H, R3=0H, R4 = 0Glc
Ri1=Glc,R2=R3=Rs=Rs=H, R+ =OH
Ri=R3=Rs=H, R2=Glec, Re=0H, Rs=Glc
Ri=Glc, R2=Rs=Rs=H, Rs=0OH, Ra = OCH;3
Ri=R2=Re¢=H, R3=Rs=0CH3, R« = OH
Ri=Glc, R2=R3=Rs=H, R4= OH, Rs = OCH3

Ri=R2=R3=R¢=H, R4=0OH, Rs = OCH3

Ri=R3=Rs=R¢=H,R:=Rs4=0H
Ri=R2=Glc,R3=Rs=Rs=H, R4 = OH

Ri=Rha, Ry=Gle¢, R3=Rs=R¢=H, R4 = OH

Ri=R3-Rs=R¢=H, Ra =Scp, Rs = OH
Ri=R3=Rs5=R¢=H, R2=Rut, R«=0H
Ri=R2=Rs=R¢=H, R3=Rs=0H
Ri=Rs=Rs=H, R2=Rut, R3 =R4=0H
Ri=Rs=R¢=H, R2=GClc, R3 =R4=OH
Ri=Rs=H, Ra=Rut, R3=Rs=0H, R¢ = Glc

Ri=Rs=R¢=H, R2=Nuc, R3 =R4=0H
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Fig. 2 Structural skeletons of flavonoids and their glycosides in Trichosanthis Fructus
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Table 3 Structural skeletons of phytosterin in Trichosanthis Fructus
W5 aw A S
48 7-G S HEEE (7-stigmastenol) R=0H RERERD 215, BLSC0 J XA
RN
49 7-GHHEE-3-0-p-D- A EFETF (7-stigmastenol-3-O-D-glucoside) R = Gle RERERD 21, SESB260 o XA
Pyt SRp2T
50 o (a-spinasterol) R=0H FERERR TS, SR 01920 JRBs)
JRRERER 1, RSk
51 o-TESRISEE-3-0-B-D- & HETF (a-spinasterol-3-O-B-D-glucoside) R = Gle R TR 5030 2 ARG A R 5124
52 Ei§%t-3B,60- % (stigmastane-3P,60-diol) Ri=CH:CHs, R2=H FEREF 7281
53 ZALHi%e-3p,60-—FF (poriferastane-3p,6a-diol) Ri=H, R = CH:CH; AR R 128
54 5 #-5-05-3p,4B- % (stigmast-5-ene-3p,4p-diol) Ri=CHxCHs, Ra=H,R3=0H & 728
55 ZHLHE-5-4-3p,4p- % (poriferast-5-ene-3p,4p-diol) Ri=H,Ry=CH.CH;, R3=0H & 728
56 B-AHEE (B-sitosterol) Ri=CHCHs, R2=R3=H R 7@, R 0e-20
57 %4LI§-5,25-"H%-3p4p- ¥ (poriferasta-5,25-diene-3p.4p-diol) ~ — HE R R 28]

58 ELH{EE (stigmasterol)

— e T

52. 53

54~56

3 REPEYEER N SYNED

Fig. 3 Structural skeletons of phytosterin in Trichosanthis Fructus

1.4 BERREEE

JREF S FE KARNTER R s, TR DURE
THREERATE. 7 ABEAENR (59~72)
FABEFIRIIR (73~90) 2 K3, o AT
FR. MR TERRIR . FRAER . B G IR S5 AN AT T 197
RANE. MEPREIEREEDINE 4.
1.5 EYREERRLEESRALED

Bt RN, JNE K& H LW
(trichosanatine, 91). MRIRMEH%E (adenosine,
92). 4-F2FLMHER (4-hydroxynicotinic acid, 93).
N-ZEFEAL 2K — HI RV % (N-phenylphthalimide, 94)-.
fgmEng (cyinsine, 95). JRMENE (uracil, 96). Jf
% (adenine, 97). HIEFS (guanine, 98). I
% (2,6-dihydroxypurine , 99 ). X 7 B4 (6-
hydroxypurine, 100) . %4 4% 1 (guanosine, 101).
6- T IR T NEIS I (6-isoinosine, 102) [20-21.31.35-371
JREH A PREERE (uracil, 96). M (cytidine,

103). fHE: C(nicotinic acid, 104). 4-HnE H [
(4-pyridinecarboxaldehyde, 105). soya- cerebroside
I (106). 1-[5-(hydroxymethyl)furan-2-yl]-9H-pyrido
[3,4-blindole-3-carboxylic acid ( 107 ) . 2,3,49-
tetrahydro-1H-pyrido(3,4-b)indole-1,3-dicarboxylic acid
(108). ethyl 3-methyl-4,5,6,7-tetrahydro-1H-indole-2-
carboxylate (109 ). 4-[2-formyl-5-(hydroxymethyl)-
1 H-pyrrol-1-yl]butanoic acid (110). 5-ethoxymethyl-
1-carboxylpropyl-1H-pyrrole-2-carbaldehyde (111).
(2,2'-bioxazolidine)-3,3'-diethanol (112). 1-deoxy-1-
[2'-0x0-1'-pyrrolidinyl]-2-n-butyl-a-fructofuranoside
(113) B923-24381 S 3 03 LR WD I & B A &
W& LI 4.
1.6 FTEREEERLE

JRE R SHE R (114), S-trichokirin (115,
trichokirin-S1 (116)+ a-kirilowin (117). B-kirilowin
(118). ZEREAR A (119, ZFREAN B
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Table 4 Fatty acid in ZTrichosanthis Fructus
s wEm IR B Sk
59 BEHIMR (succinic acid) FE Rk L 503)
60 TR (butyric acid) AR SRS
61 O (hexanoic acid) HE R L 5209)
62 M Coctanoic acid) R T2

63 T (nonanoic acid)

64  ZER (capric acid)

65  HHE (auric acid)

66 WL (myristic acid)

67  TTiktE; (pentadecanoic acid)
68 Tkt (heptadecanoic acid)
69  FHEER (palmitic acid)

70 HEARER (stearic acid)

71 IEEZAFUkEER (n-tetratriacontanoic acid)
72 KB (lignoceric acid)

73 ZEMJERR (montanic acid)

74 EHHYER (fumaric acid)

75 KEHEIER (palmitoleic acid)

76 UZ),102),13(2)- TN [7(2),10(Z),13(Z)-hexadecatrienoic acid]

77 8,11-1+/)\BE —fi& (8,11-octadecadienoic acid)
78 IR (oleic acid)

79 R (linoleic acid)

80  a-THkER (alpha-linolenic acid)

FERERN 52301 SRR e AR R B3
FERESR BN BOA G HER Y

FERERH 20, SR BN S SRR R BB
FERERT 712320 SRR 00 1 YA HE SR B B
FERERR 72320 SRR 0N 1 UL AR H AR B B
AEHER 72

XA 12932330 5 R 00 [ A e R e (1920311, SR i)
FERERR 712320 SRR 00 K U AR #E SR B B
Ao RSO

XA HE SR B

XA HE SR B2

AR RSO

AERERD L0320 SO S ARG HE R B
FEHER T2

FEHER 720

AEHE R 2932

XA RERDF 932 SO J AT R B
AERERD O3, SRR R R B

81  y-EkEZ (gamma-linolenic acid) KR 32-33)
82 (E)-11-= &8 (cis-11-eicosenoic acid) FE R 290
83  JREMR (punicic acid) FE R 29.33:34)
84  o-HlfE (o-elacostearic acid) R 03]
85  FEWIR (catalpic acid) FEREFh T3]
86  RJWfZ (tianshic acid) e 5200
87 MR (eicosapentaenoic acid) FERR OS]
88 7,10,13-ZF B =HilE (7,10,13-eicosatrienoic acid) R 72
89 6,9,12,15-=F ZHRIUMEEE (6,9,12,15-docosatetraenoic acid) R 1290
90 ¥R (erucic acid) KRR -0
(120). HHER (121) FHHEAFEN, RERE . 1.7 HES

REH., REFLCHEFHEAR (122). HER
(123) 522 fR (124) e AR (125)  ERZ#R (126
ERR (127) RNEER (128). REAER (129).
y-2IE TR (1300, 2% (131). BER (132),
FEER (133). HE®R (134). HER (135). ¥
PRER (136). MR (137). AR (138). 15
RIR (139) 18 Fh LR+,

IS 73 B H AR 28 1 70 A7 HY 6 - B-D- it i SR
PEE (methyl-B-D-frucopyranoside, 140). Z.3%-B-
D-PF: 5 78] %] B 1 Cethyl-B-D-glucofuranoside, 141).
L FE-B-D-ME g HEH Cethyl-B-D-frucopyranoside,
142). IET H-a-D-FK R BELE (n-butyl-a-D-
fructofuranoside, 143). 1E ] 3&-B-D-AL IR 50 £
(n-butyl-B-D-frucopyranoside, 144). 1E T %&-B-D-
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Fig. 4 Structural skeletons of some alkaloids and N-containing compounds in Trichosanthis Fructus

BRI SBEF (n-butyl-B-D-fructofuranoside, 145) %%
FEFFLORIEATRE (146) FIUHE (147D FFLpERR-y-
Pl (148) B2, HuRM, JNZE KL 2 H N
T EH KRB, | D-FIAFERR. L-
BIRiferkE. L-RZ250E. D-"F3NE. D-#i%&pE. D-i
HINERETR . D-H S A D-AHESE SpE2H gl 47480, (H
SRS ER.
1.8 Hfts

Ak, MEHEESH 4-BHE2-FEHERKF R
(4-hydroxy-2-methoxybenzoic acid, 149). 737 H R
(3-hydroxy-4-methoxybenzoic acid, 150). 4FFE K
Bn\ﬁ# KR
( 4-hydroxybenzoic acid , 152 ). 2 2 % |4 fig
(loliolide, 153). 2-Fi3&-3,5- ¥ Hk U ULk it -4- i
( 5-oxymaltol , 154 ) . 2,5- — & H Ft 0L I
(2,5-furandimethanol, 155). 3R ][5 (dibutyl-
blumenol A (157).
cucumegastigmanes 1 ( 158 ) . 5- ¥& H FE ff B%
(5-hydroxymethylfurfural, 159). 5,5-X{4& FF L HE R
% [5,5"-oxybis(methylene)difurfural, 160]. FF 57 iy
(paeonol, 161). ehletianol C (162). FERLHES (amyl
formate, 163). CLfi% (hexanal, 164). 6,9,11-trihydroxy-
4,7-megastigmadien-3-onel1-O-B-D-glucopyranoside
(165). K& (benzaldehyde, 166). 6-(3-hydroxy-

R ( salicylic acid ,

2-hydroxysuccinate, 156 )

4-methoxystyryl)-4-methoxy-2H-pyran-2-one (167)

S Gy 1921 23204080 T e o 5 A A BLIR-4-O-B-D-
B & BEEF (vanillic acid-4-O-B-D- glucoside, 168).

FHHEE (vanillic acid, 169). f#fIEHZ FE (methyl
stearate, 1700 FEER H i (methyl palmitate, 171)+
L-(—)-o- PR HE B8 H i B (glycerol monopalmitate ,

172). IE="1PU%E (tetratriacontane, 173). JHEREE
% Coleamide, 174) B19200, 7 CiRHiE, AGHEM
TP AR B A 2R Ry, R
W, W2, MR2E. FRBO0sl,

2 HEERA

21 KEOMERZGHIER

211 XPOREMAER MR S RS If
SR ILBR IR BB, ASEAD e [ g e 28 FE R Gk o
Wi DL, FRGUIEALREE BN IR & ) SO
JULER ML A FRBOR , &5 AR W] NEE K RO RE B35
Bee A1 e LI & JF St o LR A K SR L R 35 2, 4
iR O LA MR T, 4ERF O DIRE, HOGH &4
(20 g/kg) BRI T/NFIEH. 444550k
B NEEK Y . BESRY) A — S R e s B AE 7 B2
22.5 g/kg ), 3 HA — 2 BIPUR B ULER L P
BTER], Horb REKSEMAIE BN B2 . RIK
GO FRIE, NERAY RN, e ik &
FIFE: BEAEAC S B B R AR F /N SRR S kA
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AL, $ESsh IR shEERE /T, XA fE 2K 5]
LK R 2RO WLER LB A (RA T . TSR 5E0
B 983 B 2R FAAS [ R 3 300 S B DTUE A B A 3]
FHXE o F R 1 RZEZ BE AL B10.B60(100 pg/mL)
HAPES ORI 28 W& R R R
FE AL CAMD (1R AL AT A8 A2 0
o R I AR R AR R, AR E A
RN 52, IR HE AMI REH .

2.1.2 XFMERER  MHEESERA MTS ERIsL
I 5% 58 & PCR VEMLSEMEE JF2 ) (104 20, 30
mg/L) M ST ER 11 (Angll) 755 14 ~F 1 WL4H
FUE A o, S0 £ S AR I I B SR dd 1o B
ik c-fos mRNA FKiL, JHE—EEAAEE (NOS)
mRNA ik, MM Angll FrEUIZNEIGYE. + 1%
PRAEPSN TN R 43 B 1 — PR BE (GLP-1-1)
HA B BRI BN HIERN, FEBEmmkE
(ICs0) N (87.4%6.8) pg/mL. X BT 5T
W TGS B S VDR S i s 5 R N e ik o iz 4
il C(HUVECs) #ifiA R4y VER, Horb DLE7-
FEEU) (50 mg/mL) fEFH fet . SCHRAESI 7t R
s PRERZER BB (90, 30 mg/kg) BEFNH]
& EREE A (LDL) B BT Mg A FE I 1 -
(TNF-o0) JEXFRME R R R (ADMAD FilN
— % (MDA) & &R F i, PRI IR — A (NO)
W EE, BN f S s X LDL 5 5 ) I P R 4%
B EAFRPER, JEHERERBIM . BoCaEEe
TP 5 JICEE AN [ B8 G xof BxF 1 e {1 1 A A s S o
R ER, S5HEKH 10 pg/mL 1E T BEAXEUIA 1
ng/mL 7K JEFE A e 3 BE T o AR ] I E A s
PEs TREEZHE 1) 70% T HEHU AUA I Bk 25 B )
RFEAR S 5l S O E B 1 A I B G R A .
2.1.3  Pulfike ARSI SR IR R B HY)
(EPT) HATEUFHUA SRR T e i, iy Hox —
BEIRAR T (ADP) i S /MRS MHI1E A,
e (30 mg/kg) EPT A8 RUE K KRR 15 i g
JRIF[A] (PT) JEALES 7 5t L5 B 18] CAPTT) A
BB (A (TT), FHW] EPT Al Huii /v S 4
| B 1L 2R 458 (RO R A LR AR T AR o X1
15 bk S5 (2205 1o A0 I A R T R I/ R 2R
SEMEVERL Y, S5 RFRI 450 2-H A FREH R
A WK 2 -7-0-B-D- 1 % 5 AR B A IR i
/NSRRI

214 HAh SHEBEEC R EREG TIRET M

ANFEFIE (5. 104 20 mL/kg) 1552/ BRUAA A
S EMHE TR TREE I RE 22 T AR A N B
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PUAMIEPE SIS A I, 4 TR 7R B IR N 1.0
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Fig. 6 Possible biosynthetic pathways of triterpenes in Trichosanthis Fructus

30 R A R 1 A BRI A fEA E
filil & Rl (CHS) fEH FIEE HEH (chalcone),

FRAE A H i 5 /1§ (chalcone isomerase, CHI) fE
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WO & M S BRORE KR Y B, fE A
(flavonesynthases, FNS) MI/EH T, A2 it
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Fig. 7 Possible biosynthetic pathways of flavonoids in

Trichosanthis Fructus
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